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PREFACE 


This manual contains descriptive, operation, maintenance, and repair 
information about the AC 20 Dual Channel Signal Processor manufactured 
by ADDA Corporation. Information in this manual is divided into six 
chapters. Chapter 1, General Information, contains a general description of 
the signal processor and its accessory equipment, such as the PRC 20 Special 
Effects Remote, as well as their applications and performance specifications. 
Chapter 2, Installation, contains instructions for unpacking, installing, and 
making initial adjustments on the equipment. Chapter 3, Operation, describes 
controls, indicators, and operating modes of the signal processor and its 
accessories. Chapter 4, Principles of Operation, provides an overall functional 
description of the equipment and also a block diagram of its signal flow. 
Chapter 5, Maintenance, provides field maintenance instructions, includ- 
ing alignment, performance verification, and troubleshooting. Chapter 6, 
Drawings and Parts Lists, includes assembly drawings, schematic diagrams, 
parts lists, and other drawings pertaining to all major assemblies. 


ENGINEERING CHANGES 


This manual is an engineering document and any changes to the equip- 
ment described in the manual are documented by numbered ADDA Engi- 
neering Change Orders. Page ii of this manual contains a space for recording 
all Change Orders incorporated in this issue. 


IMPROVEMENTS TO THE MANUAL 


Users are encouraged to report errors, omissions, and suggested improve- 
ments to this manual. Please submit such reports to the Publications Depart- 
ment of ADDA Corporation, 130 Knowles Drive, Los Gatos, California 95030. 


PROPRIETARY RIGHTS LIMITATIONS 


The information in this manual is furnished solely for the purpose of 
installing, operating, and maintaining the equipment described herein. Any 
other use without the written consent of ADDA Corporation is prohibited. 
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AC 20 MAINFRAME 


PRC 20 DIGITAL EFFECTS ACR 20 ENGINEERING 
REMOTE REMOTE 


Note: See Figure 3—1 for the AC 20S Mainframe. 


Figure 1—1. The AC 20 Dual Channel Video Signal Processor. 


CHAPTER 1 
GENERAL INFORMATION 


1—1. GENERAL DESCRIPTION 


The AC 20 Dual Channel Video Signal Pro- 
cessor with two TB1 and one GL] circuit boards is 
a two channel digital timebase corrector. When 
equipped with the GL2 circuit board and operated 
in conjunction with the optional PRC 20 Digital 
Effects Remote, it is a multifunction signal pro- 
cessor that simultaneously performs timebase 
correction on two input signals, on operator 
command switches one of the two input signals 
to the output, and creates selected special effects 
during the switch. The AC 20 signal processor is 
for broadcast, production studio, and industrial 
applications where the outputs of two U-matic 
3/4inch VTRs need to be timebase corrected and 
switched, as during A/B roll editing or on-air signal 
source switching. Figure 1-1 shows the AC 20 
signal processor and accessory equipment. 


The AC 20 signal processor accepts color 
video signals from two 3/4-inch U-matic type 
VTRs that have a V lock servo and externally 
sourced 3.58 MHz reinterlace capability; it can also 
process standard NTSC monochrome signals. All 
input signals can have either an EIA standard 
RS-170A or similar interlaced sync structure. The 
AC 20 signal processor corrects all frequencies of 
timebase errors caused by a VTR and outputs two 
separate channels of NTSC interlaced color or 
monochrome signals; both channels are fully 
synchronized to the gen lock reference signal 
supplied to the AC 20. 


Depending on the configuration, the AC 20 
signal processor can consist of one, two, or three 
separate chassis (see Figure 1-1): 


1.. The AC 20 Mainframe — a 7-inch high 
chassis, for mounting in a standard 19-inch rack. 
This is the base platform of any AC 20 system 
and contains up to three circuit boards: two TB1 
boards, and either a GL1 or a GL? board. Either 
combination of three boards constitutes the entire 
timebase correction, gen lock, switching, and video 
processing circuitry of the AC 20. 


2. The PRC 20 Digital Effects Remote — 
a 1-3/4 inch high rack that houses the operator 
controls for the special effects switching circuitry 
on the GL2 card in the mainframe. The PRC 20 
chassis is optional. 


3. The ACR 20 Engineering Remote — the 
proc amp controls can be mounted either on the 
front panel of the mainframe (as shown in Figure 
3-1), or on a separate 1-3/4 inch high chassis 
(Figure 1-1), connected to the mainframe by a 
cable. One of the two configurations must be 
specified at the time of purchase. 


Refer to Table 1-1 for a description of internal 
components of the AC 20 chassis. Figure 1-2 shows 
internal components of the AC 20 mainframe, the 
ACR 20 Engineering Remote, and the PRC 20 
Digital Effects Remote. 


Functionally, the AC 20 video processor is 
based on an 8-bit digital integrated circuit memory 


{of 


that has the capacity to store 16 full lines of video, 
thus allowing correction of timebase errors of up 
to +8 video lines in magnitude. The incoming video 
is converted to digital form and stored into the 
memory synchronous with the H sync rate of 
incoming video. After a delay, video is read out of 
the memory synchronous with the gen lock sync 
structure, thus generating a timebase corrected 
stable output signal. There are two entirely inde- 
pendent video channels in the processor that 
concurrently timebase correct two separate video 
signals in the manner described above, and output 
two video signals, both synchronized to the gen 
lock reference signal. 


1-2. APPLICATIONS 


The AC 20 signal processor is for applications 
where timebase correction and switching of the 
outputs of 3/4-inch U-matic type VTRs is required. 
Because the timebase correction and switching 
functions are performed together in most applica- 
tions, the AC 20 incorporates both in one physical 
chassis — thus saving space, operating power 
consumption, and cost. Figure 1-3 is a block 
diagram showing the basic timebase corrector/ 
switcher function of the AC 20. 


The primary application for the AC 20 signal 
processor is in the editing of 3/4-inch VTR outputs. 
In broadcast industry it is used for editing the 
outputs of one or more portable 3/4-inch news 
gathering VTRs, or in various production studio 
editing applications. Especially for the latter, there 
are two variations: 


1. In a large studio or production facility 
l-inch broadcast quality tapes to be edited can be 
dubbed down to a 3/4-inch U-matic format and 
then an AC 20 signal processor can be used in 
conjunction with a low cost timecode editor to 
manually edit the 3/4inch tapes and produce a 
timecode cue record. This cue record can then 
be used to control the larger editing system to 
perform fast automatic editing of the master tapes 
and produce the final fully interlaced on-air quality 
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tape. In this manner all time consuming manual 
editing can be performed on the low cost off-line 
AC 20 based system, but the master editor can 
be reserved for automatic editing. If two or more 
AC 20 based off-line editors are used in this 
manner, the work throughput of the facility can be 
dramatically increased and the cost of editing 
decreased. 


2. Inasmaller studio, certain cable television 
facilities, and other broadcast and industrial appli- 
cations where the reinterlaced signal on a 3/4-inch 
tape is acceptable as the final product, the AC 20 
can be used with a low cost editor as the primary 
editing system. Such a system can produce broad- 
cast tapes with the most commonly used special 
effects, such as usually are found only in larger 
more expensive systems. 


In its simplest configuration, the AC 20 signal 
processor can be used by itself as a dual timebase 
corrector, to stabilize reinterlaced heterodyne color 
or monochrome signal outputs of two VTRs and 
provide two stable NTSC color or monochrome 
signals to a switcher. For example, two 3/4-inch 
U-matic VTRs can be connected to the inputs of 
the AC 20 and run sequentially to provide uninter- 
rupted program material for an extended time 
period. When one VTR is at the end of its tape, the 
second VTR can be turned on and the switch to it 
triggered by an automatic end-of-tape sensing 
device (user supplied), so that up to two reels of 
tape can be run unattended. Furthermore, while 
the second VTR is running, a new tape can be 
put on the first, and it can be turned back on 
with the automatic switching device when the 
second VTR is at the end of its tape. In this 
manner uninterrupted program material can be 
generated for an indefinite period of time. 


1-3. OPTIONAL CONFIGURATIONS 
AND ACCESSORIES 


There are several different configurations of 
AC 20 Dual Channel Video Signal Processor and it 
has numerous accessories. As described above, 
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CHANNEL A CHANNEL B 
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FRONT PANEL 
CONTROL CARDS 


b. ACR 20 Engineering Remote 
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INPUT AND OUTPUT VIDEO MEMORY AND 
PROC AMP CIRCUITS, MEMORY CONTROL 
INPUT H-FREQUENCY LOCK LOOP CIRCUITS 
a. AC 20 Mainframe (TBI Video Board Visible) o SE eer i 


c. PRC 20 Digital Effects Remote 


Figure 1—2. Internal Components of the AC 20 Main- 
frame, ACR 20 Engineering Remote, 
3 : and PRC 20 Digital Effects Remote. 
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Chassis Assembly 


Front Panel Assembly 


Motherboard 


Power Supply 


Video Board (TB 1) 


Genlock Board (GL1) 


General Information 
Table 1-1. Description of Components 


PART 
DESCRIPTION OR STOCK 
NUMBER 


The chassis assembly consists of a rigid full width bottom/back panel 
and two side panels mounted onto the bottom/rear panel. It provides 
mounting for all internal components of the mainframe. The motherboard 
mounts on the back panel of the chassis and the three circuit boards slide in 
thru guides on the side panels and connect directly into connectors on the 
motherboard. The power supply is attached to the bottom panel of the 
chassis and the cooling fan is attached to the back panel. In addition, there 
is a rear cover panel and a top panel that, together with the hinged front 
panel, complete the enclosure. 


There are two types of front panels, depending on the model of the 61110 
signal processor. The AC 20S mainframe front panel is equipped with the (for AC 20S) 
channel A and channel B proc amp control clusters and the gen lock control 
cluster, but the AC 20 mainframe front panel is blank — it has no controls 40411 
except for the POWER switch. Two separate front panel control cards (one (for AC 20) 
for channel A and one for channel B) are attached to the back of the AC 
20S front panel. The proc amp controls, mounted onto the cards, extend 
thru cutouts in the front panel. In a similar manner, the gen lock controls 
are mounted on a circuit card on back of the front panel and extend thru 
front panel cutouts. 


The motherboard is mounted onto the back panel of the chassis 
assembly. On it is a signal and power bus to which the three circuit boards 
and all external cabling are connected. The circuit boards physically 
connect to three connector pairs, P] thru P6, mounted on the interior side 
of the motherboard, but external cabling connects to 16 BNC connectors, 
Ji thru J16 and two type DB 25 connectors P7 and P8, all mounted onto 
the exterior side of the motherboard (see Figure 5--3). All power supply 


output voltages are distributed via the motherboard bus. Two bypass relays 
K1 and K2, and other incidental components are mounted onto the interior 
side of the motherboard. 


A fully enclosed 100 watt switching supply that operates cither from 
100-120 V, or 220—240 V, 50—60 Hz and outputs +5, -5.2, and +15 V de. 
It is mounted on the chassis assembly bottom panel, receives primary power 
from the rear panel power connector via the front panel POWER switch, 
and distributes its outputs via the motherboard bus. 


There normally are two video boards in the mainframe — one for 50379 
channel A and one for channel B. Each video board is a complete video 
channel, in that it has the input video processing circuits, the input H 
frequency lock loop, the memory and memory control circuits, as well as 
the output proc amp circuits on it. The only external signals needed by a 
video board to completely process a signal from input to output, are 
composite sync, burst and blanking signals, and the memory read timing 
signals, all from the GL] or GL2 board. On the video board the GL1 or 
GL2 board signals are used to synchronize the output video to the gen lock 
reference signal. 


On the genlock board is the output phaselock loop, memory read 
timing circuits, a syne and blanking generator. and an advanced syne gen- 
erator. The phaselock loop, with its integral 14.3 MHz clock oscillator, 
locks onto the gen lock reference signal at the rear panel connector J9 or 
J10 and serves as the timebase for all other circuits on the board. The 
memory read timing circuit supplies reference signals to memory control 
circuits on the video boards, the output syne and blanking generator 
supplies the sync structure reinserted into the video output signals of both 
video channels, and the advanced sync generator supplies the VTR reference 
sync (advanced by 8 lines from the output video sync) on rear panel 
connectors J13 and J14. 
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Genlock Board (GL2) 


Table 1-1. Description of Components (Cont.) 


PART 
DESCRIPTION OR STOCK 
NUMBER 


This circuit board is identical to the GL1 genlock board, but has the 
additional circuitry associated with the digital special effects option. The 
additional circuitry comprises an output video proc amp circuit that provides 
channel C output video to the rear panel connectors J11 and J12, and the 
additional switching and control circuits that, in conjunction with the 
PRC 20 special effects remote, implement output switching between A and B 
channels and the associated special effects. When installed in the mainframe. 
the GL2 genlock board replaces the GL1 board. 
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PRC 20 
DIGITAL 
EFFECTS 

SWITCHER 


Figure 1—3. Block Diagram of a Generalized AC 20 Application. 


without the GL2 circuit card and the PRC 20 
Digital Special Effects Remote the AC 20 is simply 
a two channel timebase corrector. Because the two 
video channels are physically on separate TB1 
circuit cards, it is also possible to have an AC 20 
with only a single channel of timebase correction, 
with the capability to expand to two channels at 
a later time. 


The standard configuration of the AC 20 
mainframe includes the proc amp controls on the 
front panel of the chassis, in which case it is 
designated as the AC 20S. At the users option, the 
proc amp controls can instead be mounted on the 
ACR 20 Engineering Remote unit. The engineering 
remote unit can be mounted at a distance up to 
200 feet from the AC 20 mainframe. 


1—4. PRC 20 Digital Effects Remote Control 


The PRC 20 Digital Effects Remote Control, 
in conjunction with the GL2 circuit card, is an 
optional accessory to the AC 20. The PRC 20 
remote is connected by cable to the SPECIAL 
EFFECTS CONTROL connector on back of the 
mainframe chassis. The GL2 circuit card replaces 
the GLI circuit card in the mainframe. The PRC 
20 remote controls the circuitry on the GL2 circuit 
card and thus enables the operator to switch either 
of the two incoming video signals to the output, 
and during the switch implement any of nine basic 
special effects, plus variations. 


Alternatively, a controller other than the PRC 
20 remote may be used for exercising the circuits 
on the GL2 circuit card. Such a controller must 


provide digital signals through the SPECIAL 
EFFECTS CONTROL connector on back of the 
AC 20 mainframe, in accordance with the truth 
tables provided in Chapter 2. 


1—5. Fader Bar 


The fader bar accessory is used in conjunction 
with the PRC 20 remote to enable the operator to 
exercise manual control over a signal switching 
transition. The fader bar is a small enclosure that 
is connected to the PRC 20 remote and whenever 
the operator invokes a special effect, the speed at 
which the picture transition occurs is dependent 
only on how fast the operator moves a joystick 
control on the fader bar. 


1—6. Take Box 


The take box is an accessory that allows the 
operator to defer the execution of any special 
effect channel switch selected on the PRC 20 until 
a remotely located switch is closed. Such a remote 
switch can be triggered by an editor system or any 
other source convenient in a particular application. 
The take box is a small enclosure that connects in 
the cable path between the PRC 20 switcher and 
the AC 20 mainframe. It is connected to the 
remote switch by two wires and can be enabled or 
disabled by a switch on the enclosure. 


1—7. PERFORMANCE SPECIFICATIONS 


Performance specifications and physical char- 
acteristics of the AC 20 signal processor and its 
component chassis are described in Table 1-2. 
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Table 1-2. Performance Specifications and Leading Particulars 


CHARACTERISTIC 


VIDEO 
Input Signals 


Reference Signal 
Output Signals 


Input Impedance 

Range of Timebase Correction 

Bandwidth 

K Factor 

Differential Phase 

Differential Gain 

Signal-to-Noise 

Sampling Rate (for A/D 
conversion) 

Residual Luminance Jitter 


POWER REQUIREMENTS 
Voltage 
Frequency 
Power Consumption 


DIMENSIONS AND WEIGHT 
Height 
Width 
Depth 
Weight 


ENVIRONMENTAL 
Temperature 
Humidity 


Two NTSC or NTSC type 525 line, 60 Hz composite video signals from commonly V-locked 
nonsegmented heterodyne VTRs, which must have capability to reinterlace the video 
signal with 3.58 MHz from the AC 20 mainframe. 

Stable black burst or composite video. AC 20 outputs are phaselocked to this signal. 

Two parallel NTSC composite video signals for each of the two channels; all signals are in 
accordance with RS-170A specifications. 

75 ohms 

+8 video lines (16 lines total) 

+0.5 dB to 4.2 MHz 

2% (2T Pulse) 

2° at 40 IRE, using linearity ramp (w/subcarrier) test signal. 

2% at 40 IRE, using linearity ramp (w/subcarrier) test signal. 

+55 db (p-p signal to rms noise) 

Fourth harmonic of color subcarrier (14.3 MHz) 


+10 nanoseconds 
100 to 120 V ac or 220 to 240 V ac (factory wired) 
50 — 60 Hz 


2 channels — 100 watts; 1 channel — 70 watts (at 120 V ac) 


AC 20 
7 inches 


PRC 20 
1.75 inches 
19 inches 19 inches 19 inches 
14 inches 5.5 inches 5.5 inches 
31 Ibs. 3 Ibs. 2 Ibs. 


ACR 20 
1.75 inches 


0° to 35° Centigrade, operating 
10% to 80% relative, non-condensing 
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CHAPTER 2 
INSTALLATION 


2—1. INSTALLATION PLANNING 
2—2. General Considerations 


The AC 20 Dual Channel Video Signal Proces- 
sor may be located adjacent to any other electronics 
equipment typically used in video production or 
broadcast facilities, provided the temperature and 
humidity are within the limits specified in Table 
1-2. For optimum performance, the ambient 
temperature fluctuations should be kept as small 
as possible and a free flow of air should be allowed 
around all units. The cooling air inlets and outlets 
should not be obstructed in any manner. 


All AC 20 chassis are designed to mount in 
a standard 19-inch rack. All can also be used as 
tabletop units. For the purpose of rack mounting, 
a pair of optional P/N 60026 rack mounting slides 
and slide rails are available for attaching to the side 
panels of the AC 20 mainframe and to the rack 
within which the mainframe is to be mounted. The 
other chassis can be rackmounted with four screws 
in their front panel mounting ears. See Figure 2-1 
for envelope dimensions and other mounting 
details for all chassis. 


2—3. Operating Power Requirements 


The AC 20 mainframe and all accessory units 
are designed to operate from either 100 to 120 
volts or 220 to 240 volts, 50-60 Hz, depending on 
how the mainframe was wired at the factory. All 
chassis receive power through the mainframe, 
whose power supply is programmed with a jumper 
at the factory to operate off one or the other 


voltage. To change the operating voltage of a 
mainframe from 120 to 240 volts, requires the 
installation of a P/N 60025 kit. 


A fuse holder is located near the lower right 
corner of the rear panel of the mainframe. When 
operating from 100-120 volts, a 2-ampere slo blo 
fuse must be used. When operating from 220-240 
volts, a |-ampere fuse must be used. 


2—4. Grounding 


To protect operating personnel, the National 
Electrical Manufacturers Association (NEMA) 
recommends that all chassis be grounded. The 
mainframe is equipped with a three-conductor 
power cable, which, when plugged into an appro- 
priate receptacle, grounds the mainframe chassis. 
The ground wire is the offset pin on the power 
cable three-prong connector. When operating the 
mainframe from a two-contact outlet, preserve the 
protection feature by using a three-prong-to-two- 
prong adaptor and grounding the green pigtail of 
the adaptor. 


2—5. Interfacing and Cabling Requirements 


The AC 20 signal processor is designed to 
receive input signals from two 3/4-inch U-matic 
type VTRs. The incoming video signals must be 
either reinterlaced heterodyne color or mono- 
chrome, with an EIA Standard RS-170A or similar 
interlaced sync structure. 


All signal connections to and from the AC 20 
signal processor are made at the connector panel 


to 
_ 


on the rear of the mainframe. Figure 2-2 shows the 
location of all connectors on the mainframe and 
accessory equipment connector panels and Figure 
2-3 shows the general cabling diagram of an AC 20 
installation. The incoming video signals, connected 
to BNC VIDEO IN connectors J1 and J5 and the 
gen lock reference video (must be stable black 
burst or other composite video) at GEN LOCK 
connector J9 (or J10), are the only signals required 
or used by the AC 20 signal processor. Alterna- 
tively, if the AC 20 mainframe is used as a sync 
source to which other equipment is locked, no gen 
lock reference input need be supplied. In this case 
turn the front panel GEN switch to OFF and the 
oscillator within the mainframe will free run and 
provide sync for the video output signal, as well as 
output a reference signal at rear panel BLK BURST 
OUT connector J16. 


The AC 20 outputs two NTSC standard inter- 
laced color signals or monochrome signals from 
the back panel: the channel A signal on two BNC 
connectors J3 and J4, the channel B signal on 
connectors J7 and J8&. In addition, it outputs a 
continuous wave 3.58 MHz subcarrier frequency 
on connectors J2 and J6 and composite sync, 
advanced by 8 lines from that in the output video, 
on connectors J13 and J14. The 3.58 MHz sub- 
carrier (also referred to as jittering 3.58) is for use 
by the heterodyne VTRs for color reinterlacing, 
but the advanced sync is for locking the servo in 
the VTR. 


If the optional PRC 20 remote is used to 
activate the switching circuitry on the GL2 circuit 
card, it is connected to P7 by a cable (the length 
of a standard cable is 50 ft., consult the factory 
for other lengths). The switched video signal is 
output from the AC 20 on mainframe rear panel 
connectors J11 and J12. Refer to paragraph 2-6 
for information about interfacing a special effects 
switching controller other than the PRC 20 remote. 


All video signal input and output cables are 
normally fabricated by the user, according to the 
requirements of a particular application. Type RG 
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59/U or equivalent coaxial cable, with standard 
BNC connectors, is recommended for all input and 
output connections. If the AC 20 Engineering 
Remote is used with the mainframe, it is cabled to 
P8 by a factory supplied 50-foot cable (consult the 
factory for other lengths). 


2-6. Interfacing a Controller to the 
AC 20 Switching Circuitry 


The AC 20 switching effects circuitry can be 
controlled by a device other than the PRC 20 
remote, as long as such a controller device can 
provide TTL logic level control signals as described 
in this paragraph. 


The controller must be connected in lieu of 
the PRC 20 to the 25-pin SPECIAL EFFECTS 
CONTROL connector P7 on the rear of the main- 
frame. The mating connector must be a Positronics 
Part No. MD25-000-J or equivalent. The pin 
assignments of the connector are as follows: 


Pin 1 — Ground Pin 11 — OPC 
9 — Midstop 24 — OP D 
22 — Reverse 12—OPA 
10 — Rate Bit 0 25 — OP B 
23 — Rate Bit 1 13 — Ground 


Pin 20 — Logic High when A input is 
switched to C output 

Pin 7 — Logic High when B input is 
switched to C output 


(pin 7 or 20 signals not valid during transitions 
or fade to black) 


All other connector pins are not used, but should 
not be connected to, in order to avoid damage to 
the AC 20 circuitry. 


All essential functions of the AC 20 switching 
circuitry can be controlled by four control signals 
designated OP A, OP B, OP C, and OP D. These 
signals are combined to implement all the essential 
special effects switching functions represented 
by the PRC 20 remote front panel control push- 
buttons. In addition, two signals, Rate Bit 0 and 
Rate Bit 1, are used to select one of the four 
transition speeds, and two other signals, Midstop 
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Figure 2—1. Outline Dimensions and Mounting 
Details of the AC 20 Chassis. 
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Figure 2—2. Rear Panels of the AC 20 Signal Processor Chassis. 
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Figure 2—3. Cabling Diagram of a Typical AC 20 Installation. 


and Reverse, are used to duplicate the functions of 
the Reverse and Midstop control pushbuttons on 
the PRC 20. Table 2-1 contains the truth tables 
for all control signals. Note that all control signals 
are interrogated during the vertical interval and 
they should be stable at least for two full video 
fields (33 milliseconds). 


2—7. UNPACKING AND INSPECTION 


All component chassis of the AC 20 signal 
processor are shipped fully assembled and ready 
for installation. They were carefully inspected, 
both mechanically and electrically, prior to ship- 
ment and are ready for use, after initial adjustment 


in accordance with paragraph 2-8. When unpack- 
ing, check for damage that may have occurred 
in transit. The units are packed in foam and need 
only be lifed from the shipping container. Table 2-2 
lists the parts that are supplied with each AC 20 
in the shipping containers. Use this table and the 
packing list to verify that all items are included. 


2—8. INSTALLATION AND 
INITIAL ADJUSTMENT 


As shipped, the signal processor components 
are ready for placement on a desk, tabletop, or 
bench; if any or all chassis are to be rack mounted 
the P/N 25006 slide rails must be installed in the 
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Table 2—1. Truth Tables for 
Switching Circuitry Control Signals 


FUNCTION 


Vertical Wipe 
Cut 

Corner Wipe 
Push On 

Pull Off 
Horizontal Wipe 
Fade 

Dissolve 

Push Off 

No Operation 


mom eeeree ee 
morte e 
maomereer eee 


L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
RATE 


BIT 1 | RATE BIT O 


2 
24 
16 


H 
H 
: 


Reverse: L activates it 
Midstop: L activates it 


NOTE: L and H indicate TTL logic low 
and high voltage levels. All floating lines 
are pulled high by the AC 20. 


Table 2—2. Shipping List. 


Ac Line Cord 
Fuse 2-ampere, Slow Blow (2) 


13000 
30004 
70160 
62097-1 


Operation and Maintenance Manual 
Cable, 50 ft. 

(for ACR 20 remote only) 
Cable, 50 ft. 

(for PRC 20 remote only) 


62094-50 


rack where the mainframe is to be mounted; 


other chassis are to be mounted by their front 
panel rack mounting ears. 


Installation 


After the units are installed in their physical 
location, connect the power cable and all other 
cabling to the rear panel connectors (see Figure 
2-3). Note again that any GEN LOCK reference 
input to connector J9 must be stable black burst 
or other composite video signal. The input video 
must be reinterlaced color (such as from a 3/4-inch 
heterodyne VTR), or a monochrome signal. For the 
purposes of this procedure a gen lock referenced 
colorbar signal should be input into the signal 
processor. Before connecting the incoming video at 
rear panel VIDEO IN connector J1 or J5, connect 
the cable to an oscilloscope and verify that the 
video signals are 1 V peak-to-peak into a 75 ter- 
mination at the point where they connect to the 
signal processor. 


After all cable connections are completed, the 
following procedure must be performed to start up 
the signal processor and to optimize system signal 
phase relationships for the specific cable lengths 
being used, delay times through the equipment, 
and other factors. The procedure is identical for 
both channels. 


An oscilloscope and a vectorscope are required 
for the procedure (see Table 5-1 for suggested 
model numbers). Other test and monitoring equip- 
ment should be connected to the VIDEO OUT 1 
connector J3 or J7, along with the operational 
equipment, in the same general cabling configura- 
tion as shown in Figure 5-2. 

a. Make sure that the unused GEN LOCK 


reference connector (normally J10) is terminated 
into a 75Q resistance. 


b. For both channels center all four proc amp 
controls (see Figure 3-1), so that each is approxi- 
mately in the 12 o’clock position. 

c. Turn on power to the signal processor by 
depressing the mainframe front panel POWER push- 
button. Verify that neither BYPASS pushbutton 1s 
illuminated (if one is, depress to extinguish it). 

d. Verify that the GEN indicator is illuminated. 
If it is not, the AC 20 is not receiving or is not 
locking onto the gen lock signal. 
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NOTE 


In the following steps gen lock H phase 
synchronization is adjusted to compen- 
sate for the delay effects of the cable 
connected to the output of the AC 20 
VIDEO OUT connectors. At the factory 
H phase is set only to compensate for 
the delay through the AC 20 mainframe 
circuitry. 


e. Connect one channel of the oscilloscope 
at the far end of the cable that will be normally 
connected to the CHANNEL A VIDEO OUT 1 
connector J3. Connect the other channel of the 
oscilloscope to a reference video signal (assumed to 
be a colorbar signal in the following steps) whose 
horizontal phase is to be matched at that point; lock 
the oscilloscope externally to the reference signal. 


f. Display the horizontal sync pulse of 
the reference signal and note the position of 
the leading edge of the pulse on the oscilloscope 
graticule. 


Do not adjust any components within 
the signal processor other than those 
called out in the following steps, or you 
may cause major misalignment of the 
unit. If you cannot achieve proper 
operation of the unit with this proce- 
dure, contact ADDA Customer Service 
for assistance. 


g. Now, display the horizontal sync pulse of 
the AC 20 video output and note whether the sync 
edge moves from the position in which it was in 
the previous step. 


h. Turn the front panel gen lock H. PHASE 
screwdriver adjustment (R1) to move the sync edge 
to where the reference sync edge was (step f.). 
Now switch back and forth between the AC 20 
output sync and reference sync and continue fine 
adjustment of R1 until the sync edges are as close 
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as possible, considering that R1 causes the AC 20 
sync edge to move in increments of 140 nsec. Note 
that R1 affects the sync position on both video 
output channels and equal length cables must be 


connected to the output of both channels if the H 


phase delay is to be the same. 


i. Connect one channel of the vectorscope 
to end of the operational cable from the channel 
A VIDEO OUT | connector J3 for the following 
subcarrier phase adjustment. 


j. Connect the reference video signal to the 
other channel of the vectorscope. Lock the vector- 
scope onto the subcarrier of the reference video. 


k. Display the reference video on the vector- 
scope and note the position of the burst vector. 


1. Now, display the AC 20 output signal on 
the vectorscope and note whether the burst vector 
is in a different position. Adjust the S. C. PHASE 
screwdriver adjustment (R2) on the front panel to 
move the AC 20 output burst vector to the same 
position as the reference video burst was noted in 
the previous step. 


m. Now switch back and forth between the 
AC 20 output signal and the reference signal and 
continue fine adjustment of R2 until the burst 
vector remains in the same position. (Note: R2 acts 
as a fine adjustment in the interval between the 
incremental positions established with R1 in step 
h. above.) 


n. Connect the waveform monitor to AC 
20 CHANNEL A VIDEO OUT 1 connector J3. 
as shown in Figure 5-2. Display one full line 
of video. 


o. Depress the front panel channel A BYPASS 
pushbutton to bypass the AC 20 circuitry and 
note the position of blanking level and the ampli- 
tude of the peak white bar on the waveform 
monitor graticule. 


p. Depress the BYPASS pushbutton to return 
to processing video through the AC 20 circuitry in 
the normal manner. 
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q. Adjust the front panel channel A SETUP 
and VIDEO LEVEL controls so that the video 
output signal blanking level and amplitude match 
the incoming video blanking and peak white (i.e. 
the AC 20 does not alter the characteristics of the 
signal passing through it and is referred to as being 
transparent). Note that sync is inserted by AC 20 
circuitry and should be 40 IRE units. 


r. Switch back and forth between bypass 
and normal processing and continue fine adjusting 
the front panel controls until the two signals 
appear to exactly superimpose each other. 


s. Adjust the front panel channel ACHROMA 
control for a normal signal output from the unit. 
Use the same method of switching between normal 
operation and bypass as in steps o. through r., 
to adjust the AC 20 to be also transparent with 
respect to chroma amplitude characteristics. Note 
that the front panel HUE control has no effect 
in the Figure 5-2 test configuration — it controls 
hue only if the video input signal comes from 
a VTR that uses the AC 20 3.58 OUT signal 
for reinterlacing. 


t. Reconnect the waveform monitor to the 
channel B output connector J7. 


u. Repeat steps n. through s. for channel B. 


v. This completes the initial installation 
adjustment of the AC 20 signal processor, the 
test equipment can be disconnected, and the 
system can now be connected in its operational 
configuration. However, to personalize the AC 20 
for operation with a specific VTR, perform the 
following steps w. through aa. 


NOTE 


The front panel H¢ controls are not to 
be adjusted during normal installation. 
However, these controls may be used to 
adjust the distance between H sync and 
beginning of active video in the AC 20 
output signal. These controls are set at 


Installation 


the factory to not affect this distance 
as a video signal passes through the 
AC 20, but if the incoming signal(s) 
have incorrect sync-to-video timing, the 
factory setting can be altered to compen- 
sate for the error and output signals that 
are correct according to EIA Specifica- 
tion RS-170A. Use a colorbar test signal 
and the same method of comparing the 
AC 20 output to a known correct 
reference colorbar signal as in steps e. 
through h. above. Note that there is a 
separate H® adjustment potentiometer 
for each channel. 


w. Record a colorbar signal of known hue on 
the VTR. For example, the colorbar output of the 
test signal generator in the Figure 5-2 test setup 
can be recorded on the VTR. 


x. Connect the VTR output cable to the 
CHANNEL A VIDEO IN connector J1. 


y. Play back the colorbar test signal on the 
VTR and adjust the channel A HUE control on 
the front panel of the AC 20 mainframe so that the 
output of the AC 20 has exactly the same hue at 
the end of the operational cable as that of the 
known signal from the test signal generator. 


NOTE 


If possible, connect the reference signal 
and the output of the VTR in such a 
manner that they both appear on a split 
screen display next to each other. In this 
way the hue of the two signals can be 
visually compared while adjusting the 
front panel HUE control. 


z. Connect the VTR output cable to the 
CHANNEL B VIDEO IN connector J5 and repeat 
step y., while adjusting the channel B HUE control. 
If a different VTR is to be connected to channel B 
during normal operation, perform steps w. through 
y. with that VTR instead. 


aa. This concludes the personalization of 
the AC 20 to a VTR, all test equipment can be 
disconnected, and the system can now be used 
operationally. 


2-9. STORAGE AND RESHIPMENT 


If it becomes necessary to return the signal 
processor to the factory or reship it elsewhere, use 
the original packaging or equivalent cartons and 
packing material, to protect the units adequately. 
Seal the packing carton with strong tape or banding 
and mark as follows: ‘“‘Handle with Care — Delicate 
Electronic Instrument’? 
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CHAPTER 3 
OPERATION 


3—1. INTRODUCTION 


This chapter describes how to operate the AC 
20 signal processor and its accessory equipment. 
Because most front panel controls on the AC 20 
component units are for editing and other crea- 
tive production purposes, no specific operating 
procedures are contained in this chapter. Instead, 
the function of each control is described compre- 
hensively and it is up to the operator to design 
specific procedures for each application. 


3—2. OPERATING MODES 


The AC 20 signal processor can function as a 
timebase corrector or, when operated with the PRC 
20 remote, as a timebase corrector/switcher. In 
either case the video output signal(s) may be locked 
to the externally supplied gen lock reference signal, 
or the AC 20 mainframe may be enabled to pro- 
vide its own internal sync signal that is also output 
on back of the mainframe as sync reference for 
other equipment. 


In applications where the AC 20 output is 
used for on-air purposes, the mainframe is often 
mounted in a remote location, but the ACR 20 
chassis is in the master engineering control room. 
The ACR 20 is then used to control the output 
signal quality of the AC 20. In other applications, 
the signal quality (proc amp) controls are on the 
front panel of the mainframe and are set up once 
to cause the AC 20 to appear transparent in the 
signal path and thereafter are not adjusted during 
normal operation. Instead, the signal quality 


adjustments are made on other equipment in 
the master control room. The PRC 20 remote, 
on the other hand, is normally located in a studio 
or production contro! room to allow the pro- 
gram director access to the AC 20 special effects 
switching controls. 


Thus, there are different operational config- 
urations in which the AC 20 can be utilized for 
various purposes, but there are only two basic 
operating modes — those of a timebase corrector 
and a switcher. 


3—3. CONTROLS AND INDICATORS 


All front panel controls and indicators of the 
AC 20 mainframe or the ACR 20 remote are 
shown in Figure 3-1 and are described in Table 3-1. 
The table lists the nomenclature and reference 
designations of all operating controls and _indi- 
cators, as well as describes their functions. There 
are two identical sets of proc amp controls — one 
for channel A and another for channel B. Because 
the functions of the controls within each set are 
identical, the set is described only once. All screw- 
driver adjustable controls are for calibrating the 
AC 20 signal processor during installation or during 
alignment — their positions should not be altered 
during normal operation. 


The controls and indicators on the front panel 
of the PRC 20 switcher are shown in Figure 3-2 
and described in paragraph 3-4; operation of the 
fader bar and take box accessories are described in 
paragraphs 3-5 and 3-6 respectively. 


GENLOCK 
BOARD 
CONTROLS 


CHANNEL A 


PROC AMP CONTROLS 


CHANNEL B 
PROC AMP CONTROLS 


Figure 3—1. Controls and Indicators on the AC 20 Mainframe (or ACR 20 Remote). 


All AC 20 controls and indicators are described 
in this chapter and referred to throughout the 
manual by their panel nomenclature, written exactly 
as it appears on the equipment. In cases where no 
conveniently useable nomenclature exists on the 
equipment, a common name, written in initial 
caps, is used instead. 


3—4. PRC DIGITAL EFFECTS REMOTE 


The PRC 20 Digital Effects Remote is used by 
the operator to select whether the channel A or 
channel B output of the AC 20 appears at the 
mainframe VIDEO OUT Cl and VIDEO OUT C2 
connectors J11 and J12 (referred to as the C 
outputs). It also controls the special effects that 
can be generated during the switch (transition) 
between the A and B channels. 


There is a set of nine pushbuttons on the 
front panel of the PRC 20, see Figure 3-2, with 
which the operator can select one of the special 
effects. All other pushbuttonns only modify the 
special effects in some manner. 


It is also important to be aware that the 
AC 20 switching circuitry has a command memory. 
The memory can store up to three pushbutton 
entries and execute them automatically, in a 
sequence. For example, if the operator enters 
a fade transition command, and while that is 
being executed, also enters a push on and pull 
off command, all three commands are executed 
in sequence, one right after the other (including 
any modifying conditions in effect at the time). 
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Table 3-1. Controls and Indicators 


NOMENCLATURE REFERENCE 
(Common Name) DESIGNATION 


LOCKED 


H. PHASE 


S. C. PHASE 


DC POWER 


VIDEO LEVEL 


Operation 


FUNCTION 


A two position slide switch that enables the gen lock circuitry, so 
that all AC 20 video outputs are synchronized to the GEN LOCK 
reference signal at rear panel connector J9 or J1O. When this switch 
is in the ON position (to the left), the gen lock circuitry is enabled; 
when the switch is in OFF position, the gen lock circuitry is dis- 
abled and the AC 20 internal crystal oscillator is an independent 
sync source for the video output signals as well as for the BLK 
BURST OUT signal on connector J16. This switch is located either 
on the AC 20 mainframe or the ACR 20 remote — it always accom- 
panies the proc amp controls. 


A green LED indicator that is lighted whenever a GEN LOCK ref- 
erence signal is present at the rear panel connector J9 or J10. 


A screwdriver adjustable potentiometer that varies the horizontal 
position of the entire output video signal (sync, burst, and video) 
with respect to the gen lock reference signal in increments of 140 
usec, over a range of 6 microseconds (+4 and —2). 


A screwdriver adjustable potentiometer that varies the horizontal 
position of the entire output video signal between the incremental 
positions established by the H. PHASE potentiometer. That is, the 
S. C. PHASE potentiometer acts as a fine (vernier) adjustment for 
the H. PHASE potentiometer. 


A red LED indicator that illuminates whenever AC 20 system power 
is on. The indicator is illuminated whenever the POWER switch on 
the mainframe is on. 


A potentiometer control that varies a constant impedance attenuator 
in the input video path. Normally this control is adjusted so that the 
amplitude of a signal output from the AC 20 signal processor exactly 
matches the corresponding input signal. However, it can be used to 
adjust the response of the AC 20 signal processor to the amplitude 
variations of the input signal and maintain a constant amplitude 
video output. 


A potentiometer control used to adjust the setup level in the video 
output signal (the relative black level of video). While observing a 
waveform monitor, the effect of this control can be scen as follows: 
clockwise rotation raises the black level relative to the blanking level 
(there is less amplitude between black and peak white and less color 
intensity resolution). The range of this control is +10 IRE units. 


A potentiometer used to adjust the color hue of the output video. 
Specifically, this control adjusts phase of the 3.58 MHz reference 
signal supplied to the VTR signal for reinterlacing. This varies the 
chroma phase with respect to the burst of incoming video, which 
has the effect of varying the color hue of the image being stored in 
the AC 20 memory. Clockwise rotation shifts hue toward red-blue 
and counterclockwise rotation shifts hue toward blue-green. The 
nominal range of this control is 360°. 


NOMENCLATURE 
(Common Name) 


CHROMA LEVEL 


BYPASS 


HO 


POWER 


3-4 


Table 3-1. Controls and Indicators (Cont.) 


REFERENCE 
DESIGNATION 


FUNCTION 


A potentiometer used to adjust the color intensity (chroma level) in 
the video output signal. The chroma level may be adjusted +3dB 
around its nominal value. Chroma level is increased by clockwise 
rotation. 


A backlighted, alternate action pushbutton switch that selects 
whether the incoming video signal is processed thru the AC 20 
circuitry or simply passes through from the VIDEO IN connector to 
the VIDEO OUT connector. In the normal position it causes the 
input video signal to be processed through the AC 20 circuitry and 
the light (red LED) in the switch is extinguished. In the BYPASS 
position, the input signal is routed directly to the VIDEO OUT con- 
nector and the switch light is on. 


A screwdriver adjustable potentiometer used to adjust the horizontal 
position of the output video, with respect to the output sync, over 

a range of 6 microseconds. Counterclockwise rotation of the control 
causes video to move left; clockwise rotation causes video to move 
right. 


A green backlighted alternate action latching pushbutton switch that 
controls the application of external ac power to all circuits in the 
mainframe and any other AC 20 accessory chassis or control devices 
connected to the mainframe. When in the on position this push- 
button lights green. When it is in the off postion (out), video passes 


through the signal processor directly from the VIDEO IN to VIDEO 
OUT connectors for both channels. 
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TRANSITION SPEED BASIC SPECIAL EFFECTS 
CONTROLS CONTROLS 


Figure 3—2. Controls and Indicators of the PRC 20 Digital Effects Remote. 


CONTROL ACTION 
Cut The picture appearing at the C outputs is replaced during the vertical interval 
© Soe with that of the alternate channel. The transition always appears instantaneous. 
Vertical Wipe The new picture wipes in from the top of the screen: 


Horizontal Wipe The new picture wipes in from left to right: 
Corner Wipe The new picture wipes in from upper left to lower right on a diagonal line: 
Dissolve The existing picture fades down (in intensity) as the new picture fades up. 


CONTROL 


Fade 


Push Off 


Pull Off 


Transition Speed 
(16, 24, 32, 48) 


Channel Indicators 


Reverse 
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ACTION 


The existing picture fades to black. The function that immediately follows the 
fade can be one of the following: 


Fade: The new picture fades up from black 

Cut: The new picture appears after the next vertical interval 

Wipe: The new picture wipes in over black 

Push: The new picture is pushed on over black 

Pull: Black is pulled off to reveal the new picture (appears the same as a wipe) 


The new picture is pushed on from left to right over the stationary existing 
picture. = <== 


The new picture pushes the existing picture off from left to right. 


The existing picture is pulled off from left to right, revealing the stationary 
new picture. @ é 


Four pushbutton switches that select the number of video frames over which 
any transition will take place. The selected speed affects any transition (except 
cut) initiated thereafter. The speed stays in effect until a new speed is selected. 
When any speed pushbutton is depressed, it lights the green LED above it and 
cancels the effect of any other speed pushbutton. 


Two red LEDs that indicate whether the channel A or channel B video signal 
is currently selected as the output on the C output connectors J11 and J12 
on the back of the mainframe. 


An alternate action latching pushbutton switch that has the following effects: 
1. All wipe, push, and pull transitions occur in the reverse direction — right 
to left and bottom to top. 


2. If the Fade pushbutton is depressed twice, the picture will fade down to 
black and then the same picture (instead of the alternate channel) will fade 
back up. 
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CONTROL 


Operation 


ACTION 


3. The cut and dissolve transitions are not affected. 


Midstop 


3-5. Fader Bar 


to completion. 


The fader bar controls the progress of any 
special effects transition initiated on the PRC 20 
remote. For example, if the Fade pushbutton on 
the PRC 20 is depressed, the progress of the 
transition is entirely under control of the fader 
bar. As the operator moves a joystick on the fader 
bar from one extreme position to the other the 
transition takes place at the rate at which the 
joystick is moved. If the operator stops the joy- 
stick anywhere before the end position (where 
the fade to black is complete), the transition halts 
also. If the operator now moves the joystick back 
toward the initial starting position, the effect of 
the transition action is reversed (the picture 
increases in intensity). In fact, the operator can 
move the joystick in either direction, stop, and 
reverse it any number of times, as long as he stops 
short of the end position. Once the joystick has 
been moved all the way to the end position, the 
transition is complete and the fader bar has no 
more control, until the next command is given. 


The fader bar controls the progress of any 
transition such as wipes, pushes, and pulls, in 
the same manner as described above. The only 
exception is a cut transition — the fader bar has 
no effect on a cut. 


3—6. Take Box 


The take box enables a remote switch contact 
(typically a switch on an editor console) to control 
passage of transition commands from the PRC 20 


An alternate action latching pushbutton switch that stops any transition, 
except a cut, at its halfway point. If, after the transition has been stopped, 
the pushbutton is depressed again (unlatched), the transition continues 


remote to the AC 20 mainframe. Such a remote 
switch is connected through two wires and can be 
up to 200 feet away. 


On the take box there is a two-position slide 
switch and an associated red LED indicator. When 
the slide switch is in the TAKE MODE position, 
the LED is illuminated, the take box is enabled, 
and the passage of all transition commands is under 
control of the remote switch contact. Specifically, 
when any special effects transition pushbutton on 
the PRC 20 is depressed, there is no action until 
the remote switch is momentarily closed to ground 
(for at least two video fields). At that time the 
command is passed on to the mainframe and is 
executed. If the remote switch is opened and then 
closed again, the same command is executed a 
second time. In this manner the closure of the 
remote switch can be repeated any number of 
times to repeat the command. In case the operator 
depresses several special effects pushbuttons in 
sequence, only the last command is enabled on 
closure of the remote switch contact. 


When the take box slide switch is in the 
NORMAL MODE position, the take box is disabled 
and has no function — all PRC 20 signals are passed 
to the mainframe as if the take box were not present. 


The mode of the take box can also be con- 
trolled from the remote location through a ground 
closure wire (a wire in addition to the two described 
above). With the switch in the NORMAL MODE, 
a ground closure through the third wire forces the 
take mode — the same as if the slide switch were 
moved to TAKE MODE position. 


3—7. OPERATING PROCEDURE 


After the AC 20 signal processor is installed 
and adjusted in accordance with the procedure in 
Chapter 2, day-to-day operation is limited to turn- 
ing power on and off on the mainframe. Use of 
the proc amp controls and those of the PRC 20 
switcher and other accessory equipment depend 
on the requirements of each particular application. 


CHAPTER 4 
PRINCIPLES OF OPERATION 


4-1. INTRODUCTION 


This chapter contains an overall functional 
description of the AC 20 signal processor. The 
description centers around a block diagram of the 
entire AC 20 signal processor, on which each 
circuit board in the mainframe is identified and 
every major circuit on every board is shown as a 
separate block. For most circuits the reference 
designators of the essential circuit components are 
included in the block. 

4—2. OVERVIEW OF AC 20 
SIGNAL PROCESSOR 


In the AC 20 mainframe there are two iden- 
tical video boards (TB1) and either a genlock 1 
(GL1) or a genlock 2 (GL2) circuit board. Each 
video board is a complete independent video 
channel in that it receives, stores, and outputs a 
video signal. Each video channel can be removed 
and installed in the mainframe, without affecting 
the operation of the other video channel. 


The video channels are designated A and B 
and each consists of three identical functional parts: 


1. input video processing circuitry 
2. the memory and its control logic 
3. output video processing circuitry 


In order to be operative, a video channel also must 
receive output sync, burst, and blanking signals, as 
well as several timing signals for reading data out 
of the memory. All these are generated on the GL1 
genlock circuit board, in a VCO, a phaselock loop, 
and associated circuitry. From the GL1 board the 


signals are distributed identically to both video 
channels and constitute the output side sync and 
timing structure that locks every AC 20 output 
video signal to the external gen lock reference 
supplied at the AC 20 on rear panel GEN LOCK 
connector J9 or J10. 


If the optional GL2 genlock circuit board is 
installed, all the above output side sync and timing 
circuits are located on this board instead. In addi- 
tion, the GL2 circuit board also has the special 
effects switching circuitry and an output video 
processing circuit, identical to those on either 
video board. This third output video circuit can be 
switched to receive video from either the A or B 
memory and the resulting composite video is the 
channel C switched signal, appearing at rear panel 
connectors J11 and J12. 


All of the above circuits, along with the 
overall signal flow through the mainframe, are 
shown in the block diagram of Figure 4-1 and 
described separately in the following paragraphs 
4-3 through 4-7. 


4—3. Input Video Processing Circuitry. The input 
video processing circuitry receives the incoming 
video signal and converts it into a stream of 8-bit 
digital words for writing into the memory. The 
input side also operates an H frequency-lock loop, 
whose output creates the fundamental timebase 
for all input side operations and for writing into 
the memory. 


The incoming video is received via the rear 
panel BNC connectors J1 and J5 and is input into 
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an input video buffer on each of the two video 
boards. The video signal passes through a feed- 
back amplifier and chroma gain control circuit, 
is dc restored, and then input into an integrated 
circuit A/D converter, where it is changed into 
a serial stream of 8-bit parallel digital data words. 
The digitized video is connected directly to the 
integrated circuit RAM video memory input 
buffer registers. 


As a part of the input side circuitry there is 
also a sync separator that extracts composite sync, 
as well as H sync, V sync, and related signals. The 
H and V sync signals are variously supplied as 
references to the input H frequency-lock loop, 
to the memory control logic, and to other input 
side circuits. Another input side circuit tests for 
the presence of burst in the incoming video, to dif- 
ferentiate between color and monochrome signals. 


The H frequency-lock loop (see Figure 4-2) 
consists of a 28.6 MHz VCO and a servo loop that 
generates an error bias voltage to vary the frequency 
of the VCO with the frequency of the incoming H 
sync pulses. Output of the VCO is divided down to 
14.3 MHz, and this is referred to as the input 14.3 
MHz clock. It is the basic clock for all input side 
operations, as well as for generating memory write 
requests. The input 14.3 MHz is also divided down 
to 3.58 MHz and output through a phase (hue) 
control circuit to the rear panel connectors J2 and 
J6 as the 3.58 OUT signal. This signal goes to the 
VTRs that supply input video to the AC 20 and is 
used there for color reinterlacing. In addition, an 
input H sync dependent timing signal is derived 
from the input 14.3 MHz and provided to the 
memory control circuitry for memory write timing 
(to mark the start of active video on each video line). 


4—4. Video Memory. The video memory is the 
key element for implementing timebase correction. 
The basic idea behind timebase correction is to 
write incoming video into the memory at the 
varying rate at which it comes into the AC 20 
signal processor, but read it out at the steady rate 
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of output H sync from the AC 20 internal sync 
generator. Thus, the memory serves as buffer 
storage for the purpose of expanding or contract- 
ing the time between the active video of successive 
video lines, so that the space between successive 
video lines in the output video is constant and 
synchronized to the output H sync. 


The video memory consists of six 2048 x 8 
bit static CMOS RAM ICs and associated read/ 
write control circuitry. The capacity of the entire 
memory is 16 video lines and writing into it is done 
in a circular manner. That is, when the last address 
has been written, writing restarts at the beginning, 
and overwrites previously written data. 


Video data is received directly from the A/D 
converter and writing into the memory is done 
continuously. Data is written as a block of six 8-bit 
words (48 bits) at a time and each of the six 8-bit 
words is stored in a separate RAM IC. Writing is 
done at the varying rate of incoming H sync. 


To begin writing any video line, the section of 
the write address counter which counts the 48-bit 
blocks is cleared prior to the beginning of active 
video and then 128 such blocks (768 8-bit bytes) 
are written into the RAMs. Writing is restarted in 
the same manner at the beginning of active video 
of the next video line and repeats in this way for 
every video line of each video field. Writing also 
continues through the vertical retrace intervals 
between fields, although there is no significance to 
the data stored during this time. At the beginning 
of each field the starting address of the first line of 
video is also saved in a register (the write base regis- 
ter), for later use during memory read operations. 


As during writing, the block address section 
of the read address counter is cleared at the begin- 
ning of every output side video line and 768 
8-bit bytes, 48 bits at a time, are read out of the 
memory. Reading also continues through the 
vertical interval, but the memory output is blanked 
in the video output processing circuitry. At the 
beginning of every odd field, the address stored at 
the start of writing that field is transferred from 
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Figure 4—1. Overall Block Diagram of the AC 20 
Dual Channel Signal Processor. 
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Figure 4—2. Block Diagram of the Input Side H Frequency-lock Loop. 


the write base register into that section of the read 
address counter which stores the starting address 
of the video line. 


Read and write cycles are interspersed, so that 
the memory is in effect continuously written into 
and also read out. The interspersing is done by the 
read/write priority logic, a part of the memory 
control circuitry. This logic arbitrates between read 
and write requests as they arrive, independently 
timed by the input and output side clocks. The 
requests are executed in the sequence they occur. 
Read and write requests both occur on the average 
once every twelve 14.3 MHz cycles, although write 
requests speed up and slow down as the timebase 
of the incoming video varies. Thus, the read/write 
priority logic has to service on the average two 
requests every 12 clock cycles, but the rate may 
increase or decrease in the short term as the time- 
base does. Because it takes only 10 clock cycles to 
execute two memory cycles, there is tolerance for 
the write and read requests to speed up or slow 
down with respect to each other by about 20%. 


The VTR input video source is V locked to 
the advanced sync signal generated in an AC 20 
internal sync generator. This advanced sync is 8 
lines ahead of the AC 20 output video sync and 
therefore any given video line is written into 
memory nominally 8 lines before it is read out. 
However, due to the time variation (the timebase 
error) in the H rate of the input signal, the writing 
can speed up to occur more than 8 lines before 
readout, or slow down to occur less than 8 lines 
before readout. Because the total memory size 
is 16 video lines, the speedup or slowdown can 
accumulate up to 8 video lines in either direc- 
tion. Thus, the AC 20 has a +8 line window of 
timebase correction. 


4—5. Output Video Processing Circuitry. The 
output side converts the digital video information 
from the memory back to analog format, reinserts 
blanking, composite sync, and a burst signal, and 
outputs fully interlaced composite video to the 
back panel BNC output connectors. 


Digital data read out of the frame memory is 
in 8-bit format and first passes through a video 
delay buffer register. From the register the digital 
video is input into the D/A converter, where it is 
converted back to analog format. The output of 
the D/A converter is referenced to ground and 
blanking, composite sync, and burst are reinserted. 
The composite video is then phase equalized, 
filtered, and output via an output driver amplifier 
to the rear panel BNC video output connectors. 


4—6. Output Timing Circuitry. The output VCO, 
its phaselock loop, and other circuits described 
individually below constitute the output timing 
circuitry (see Figure 4-3 for a block diagram). 
This same circuitry is located on the GL1 genlock 
circuit board and also on the optional GL2 genlock 
circuit board. 


The crystal driven VCO generates a 14.3 MHz 
frequency that is phaselocked to burst of the gen 
lock reference signal. This is the output 14.3 MHz 
clock, used directly for generating memory read 
requests and for clocking data out of the memories 
on both video boards. It also is used as the master 
clock for every other output side timing circuit 
on the genlock board and thus causes all output 
side circuits to be synchronized to the gen lock 
reference 3.58 MHz. 


In addition to the VCO and the phaselock 
loop, there are the following other circuits on 
every genlock board: 


Main Sync Generator. The main sync generator 
is constructed around an integrated circuit that is 
clocked by the output 14.3 MHz and supplies 
composite sync, blanking, and related signals. 
These signals are variously shaped and reprocessed 
and then combined with the video read out of 
the memories to make up all AC 20 composite 
video outputs. 


Two elements of the final composite video are 
not generated directly by the main sync generator. 
Burst is derived from the output 14.3 MHz clock, 
by dividing it down to 3.58 MHz, and then is gated 
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with a burst flag signal from the main sync gen- 
erator. Composite blanking is generated by a 
separate circuit that uses the H drive signal from 
the main sync generator as a trigger. 


Horizontal Timing Counter/PROM. This cir- 
cuit consists of a modulus 455 counter and a 
PROM that together provide several essential 
timing marks. The circuit outputs to the memory 
a signal that marks the beginning and end of active 
video on every output line, thus instructing the 
memory control circuitry when to start and stop 
reading video out of the RAMs. It also provides a 
reset and an enable signal once every video line to 
the main sync generator. 


Advanced Sync Generator. This is an integrated 
circuit sync generator similar to the main sync 
generator, except it outputs composite sync 
advanced by 8 video lines from the main sync. This 
sync signal is connected to the rear panel ADV. 
VERT. A and B connectors J13 and J14 and is used 
to V lock the VTRs that supply input video to the 
AC 20. It is the relationship between this sync 
signal and the main sync signal that causes video 
to be written into the memories nominally 8 
lines before it is read out (as described in paragraph 
4-4 above). 


Black Burst Generator. This circuit adds burst 
to main sync and outputs the combined signal on 
rear panel BLK BURST OUT connector J16. The 
black burst output is identical in every way to sync 
and burst contained in the AC 20 output video and 
therefore can be used by any external equipment 
as a master sync signal. 


4-7. Special Effects Switching Circuitry. The 
special effects circuitry is present only on the 
optional GL2 circuit board. It functions together 
with the switching logic in the PRC 20 special 
effects remote to implement all special effects 
available on the AC 20 signal processor. The special 
effects circuitry receives video from both the A 
and B memories (i.e. from the channel A and B 
video boards) and outputs the switched video to 
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the channel C rear panel connectors J11 and J12. 
Special effects switching between video from the 
A or B memory is performed in the digital domain 
and the selected signal is processed and output to 
the rear panel by a video output processing circuit 
identical to that on either video board (refer to 
paragraph 4-5). 

The special effects switching circuitry consists 
of two parallel digital data paths and a micro- 
processor based control logic circuit. Video from 
memory A is passed along one data path and video 
from memory B along the other. The control logic 
receives operator commands from the PRC 20 
remote and generates control signals that cause 
either A video, B video, or a combination of the 
two to be gated through to the output (channel C) 
at any time. 


For example, the control logic may cause A 
video to be gated through during the first part of 
every video line and B video during the remainder 
of the line (or vice versa), as is necessary to impie- 
ment a horizontal wipe special effects transition 
(see illustration in Chapter 3). Or, during the first 
part of every field A video can be gated through 
and during the remainder B video, as during a 
vertical wipe. 


For dissolve transitions the video along the 
two channels is multiplied by such factors that 
result in complementary amplitudes of video on 
the two channels. Both channels are then gated 
through and mixed to create the C output. For 
example, at a given point during a dissolve there 
may be 30% video amplitude on A channel and 
70% on B. For a fade transition, one channel is 
multiplied while blanking is forced into the other. 
For push or pull transitions, switching between 
channels is done during the video line as described 
above, while at the same time location of H sync 
is altered to cause the pictures to appear to move 
laterally on or off the screen. 


4—8. OVERALL TIMING OF 
AC 20 SIGNAL PROCESSOR 


The AC 20 system timing is such that writing 
into the memory is synchronized only with H sync 
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of the incoming video signal, but reading out is 
paced only by the stable H sync generated in the 
main sync generator of the output side. The entire 
output sync structure is phaselocked to the gen 
lock reference signal received at the back panel 
connector J9 or J10. The input and output sides 
operate completely independent of each other — 
there is no exchange of timing signals between them. 


On the input side the input H frequency-lock 
loop (see Figure 4-2) tracks the H sync of incoming 
video. The resultant input 14.3 MHz clock, and 
other derived timing signals (refer to paragraph 
4-3) are supplied to the memory write control 
circuits, where they become the basis for write 
timing. The input 14.3 MHz is also used to clock 
data through the A/D converter. 


On the output side composite sync, the 3.58 
MHz subcarrier, and a field identification signal are 
all separated out of the gen lock reference signal 
and used at various points in the output phaselock 
loop and its associated circuits (see Figure 4-3). 
The resultant output 14.3 MHz clock is used for 
four different purposes: 

1. for timing the reading of data from the 
memory and for clocking the data along 
the digital portion of the output side 
signal path, 

2. divided down into the burst frequency for 
output video, 

3. used as a 14.3 MHz clock for both the 
main and advanced sync generator, 

4. used to drive the output side blanking 
generator. 


Thus, through the output 14.3 MHz clock the 
output burst, composite sync, and blanking all are 
phaselocked to the gen lock 3.58. 


Using the above clock and timing signal 
structures, timebase correction is achieved by 
writing the input video into the memory in real 
time with the incoming signal and then read- 
ing it out synchronous with the GEN LOCK 
reference signal, up to 16 line times after it has 
been written in. 
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CHAPTER 5 
MAINTENANCE 


5—1. INTRODUCTION 


This chapter contains information about the 
maintenance of the AC 20 Dual Channel Video 
Signal Processor. Included are a list of tools and 
test equipment required, preventive maintenance 
instructions, checkout and alignment procedures, 
troubleshooting, and parts replacement infor- 
mation. Before using the information in this 
chapter (especially troubleshooting) the mainte- 
nance technician must be thoroughly familiar with 
Chapter 4. 


5—2. TOOLS AND TEST EQUIPMENT 
Table 5-1 lists all test equipment and special 
tools required to perform the procedures in this 
chapter. Equipment with equivalent characteristics 
may be substituted. Common hand tools are not 
listed. Also, the signal generator or local source 
(shown in Figure 5-2. but not listed in Table 5-1) 
must output an interlaced signal, in that the burst 
and sync must be phase related. 

Note that 75 ohm coaxial cable (type RG 
59/U or equivalent) should be used for all test 
equipment interconnections. 


Table S—1. Test Equipment and Special Tools Required for Maintenance. 


NTSC Test Signal Generator 


Picture Monitor 


Waveform Monitor 
Vectorscope 
Oscilloscope 


Oscilloscope Probes (2) 
Digital Multimeter (DMM) 
Terminations (4) 
T-Connectors 
Barrel Adaptor 


Fluke 8000A 


COMMON NAME MFR MODEL (TYPE) NO. 


Tektronix 149A 


Tektronix 670 


Tektronix 1485R 
Tektronix 520A 
Tektronix 465, 475 


Tektronix P6075 
Amphenol 46650 


Amphenol 31-8 (UG-274/U) 
Amphenol 31-219 (UG-914/U) 


CHARACTERISTICS 


With Linearity, Pulse and 
Bar, and VIRS/VITS 
outputs. 


With External sync 
capability. 


Dc to 50 MHz, Dual 
Trace, w/delayed sweep. 


0.01 V resolution 
75 ohms 
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5—3. PREVENTIVE MAINTENANCE 


The AC 20 signal processor requires a mini- 
mum of servicing and preventive maintenance. 
Only periodic cleaning and visual inspection of the 
unit(s) is suggested, as described below. 


Since the equipment is usually operated in a 
studio environment, very little or no cleaning is 
required in normal use. The relatively low power 
consumption (100 watts at 120 V ac for a 2-channel 
unit) necessitates only a nominal cooling air flow, 
causing minimal internal dust collection. However, 
periodic cleaning will also provide an opportunity 
to visually check for damage to circuit boards, 
components, and internal wiring. 


Always turn off power before cleaning, 
to avoid contact with dangerous voltages. 


a. Use a clean damp cloth to wipe the out- 
side surfaces of the equipment. 


b. Areas inside of the mainframe or either of 
the remote units may be cleaned with a vacuum 
cleaner, using care to not damage components, 
circuit boards, connector contacts, wiring, and 
control terminals. Do not use forced air to blow 
out dust, because this may force dust into circuit 
card contacts. 


5—4. ALIGNMENT 


Before any AC 20 system ships from the 
factory, it goes through two stages of alignment. 
First, after individual circuit boards are completed 
on the manufacturing assembly line, each is aligned 
separately against a standard reference board. 
Second, when a complete mainframe goes through 
final test, all three circuit boards are aligned as a 
system, also against a reference standard. As a 
consequence of the two stages of standardized 
alignment, the circuit boards become fully inter- 
changeable between systems. 
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The following paragraphs 5-7 through 5-9 
describe essentially the same system level align- 
ment, as that performed at the factory during final 
test. During the lifetime of the equipment there 
may be a limited need for this system alignment, 
because it is possible to operate an AC 20 system 
for an indefinite period of time and even repair it 
without a need to realign. During day-to-day opera- 
tion the final performance verification procedure 
of paragraph 5-10 can be performed periodically 
and if the unit continues to meet specifications, 
there is no need to realign. In case of a circuit 
board failure, the ADDA Corporation board 
exchange program provides that the replacement 
board shipped is always factory prealigned to the 
same standard as the system was originally, and 
therefore such a board can be installed in a main- 
frame and the system can be operated without 
need to realign. As a result, the system alignment 
is only for those cases where the system fails to 
meet some performance specification, its alignment 
has become disturbed, or is unknown. 


On any circuit board there are adjustable 
components of two types — those that are set as a 
part of the system alignment procedures and those 
that are set only during board level alignment at 
the factory. When performing system alignment, 
adjustment should be made only with those 
components specifically called out in the proce- 
dures. That is, none of the board level alignment 
components should be altered in their setting, 
because by altering the factory alignment of a 
circuit board you may create a need to return 
the board or the entire mainframe to the factory 
for realignment. 


Before performing alignment, always check 
power supply outputs first and correct if out of 
tolerance. There are no adjustable components in 
either remote unit. 


The alignment procedures are for an AC 20 
signal processor with two video channels and the 
GL2 circuit card. Any other configuration of 
the equipment can be aligned by simplifying 
the procedures. Such simplifications are noted as 
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appropriate. All references to front panel controls 
are to the output phaselock loop and signal quality 
controls located either on the front panel of the 
mainframe or on the ACR 20 Engineering Remote. 


The objectives of alignment are as follows: 


1. Match the alignment of all signal process- 
ing circuits on all circuit boards, so that 
regardless of which of several possible paths 
a video signal takes through the AC 20 main- 
frame circuitry, it is processed in as nearly the 
same manner as possible. 


2. Every characteristic of the active video 
portion of an output signal must match that 
of its input. That is, the AC 20 circuitry is 
to be aligned in such a manner that it does 
not alter the characteristics of active video 
passing through in any way. This is referred to 
as transparency. 


3. Every characteristic of the output signal 
structure during horizontal and vertical blank- 
ing must meet EIA Specification RS-170A. 
Because the composite sync and blanking 
structure in the output signal is generated 
within the mainframe, in the output side 
circuitry, the only criteria is that it meet 
RS-170A. 


In the AC 20 signal processor there are two 
identical input signal processing circuits — Channels 
A and B — but three identical output signal proc- 
essing circuits — Channels A, B, and C (see inset in 
Figure 4-1). In order to meet the first objective 
stated above, all circuits must be matched in such 
a manner that a particular input signal is processed 
in the same manner, regardless of which path it 
takes — either through Channel A, Channel B, or 
from Channel A or B input through Channel C 
output. Any signal input into either Channel A 
or Channel B always passes through that channel, 
and one of the two signals also passes through 
the Channel C output circuit, depending on the 
selection made by the operator on the PRC 20 
switching remote. 


Maintenance 


To match all circuits in the required manner, 
the overall sequence of alignment is as follows: 


a. Channel B input circuitry is adjusted so 
that the signal output through Channel C meets 
the second and third objectives stated above (trans- 
parency and correct sync/blanking structure). Note 
that during this adjustment the Channel C output 
circuitry is not altered — it is allowed to remain as 
it was adjusted at the factory and thus becomes the 
standard to which all input and output circuits are 
sequentially matched. 


b. After Channel B input circuitry is aligned, 
Channel A input circuitry is matched to Channel B 
in all of its performance characteristics. Now, a 
signal can pass either from Channel A or Channel B 
input circuitry through Channel C output circuit, 
be processed in the same manner, and thus two 
paths now meet all objectives of alignment. 


c. Finally, Channel A and B output circuits 
are aligned in sequence to meet the same specifica- 
tions as in a. above. In this manner, the alignment 
of A and B output circuits becomes the same as 
that of Channel C and now all paths meet the 
objectives of alignment. 


In an AC 20 system with a GL] circuit board 
(i.e. no Channel C output), the sequence is the 
same, except Channel B output circuitry can be 
chosen as the standard in a. above and then Channel 
A input circuitry and Channel B output circuitry 
can be aligned sequentially, as in b. and c. 


In case a single circuit board is replaced in the 
mainframe and the system does not meet final 
performance specifications, the alignment sequence 
must be started at the point where a circuit of 
unknown alignment is introduced. Thus, if the 
GL2 board or B video board is replaced, the entire 
sequence must be performed, if the A video board 
is replaced, only steps b. and c. need be performed. 


After any alignment — full, partial, or of a 
single board — always perform the final perform- 
ance verification in paragraph 5-10, to check the 
results of alignment. 
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Figure 5-1] shows locations of the circuit boards, 
as well as some of the test points or monitoring 
locations called out in the alignment procedures. 
Figure 5-2 shows test equipment interconnections 
for all alignment procedures. 


5—5.  Prealignment Procedure 


This procedure is to be performed prior to 
starting the alignment in any of the paragraphs 5-7 
through 5-9. 


a. Set up the signal processor and test 
equipment as shown in Figure 5-2 for all align- 
ment (except for power supply alignment). Refer 
to paragraph 5-2 for a list of recommended test 
equipment. Note that all alignment procedures 
are written around the test equipment listed 
in Table 5-1. If other test equipment is used, 
make sure the equivalent test signals, operating 
modes, and test connections are possible with 
the alternate equipment. 


b. Connect the video input signal from the 
test signal generator to the CHANNEL B VIDEO 
IN connector J5 and the video output cable to 
VIDEO OUT C1 connector J11. 


c. Turn on power to the mainframe. 


d. Turn onall test equipment and set controls. 
Select the external sync source on all test equip- 
ment. Select the colorbar test signal from the test 
signal generator; on the vectorscope use channel A 
and place the unit in the normal (vector) operat- 
ing mode; on the waveform monitor set the 
controls to view one horizontal line, with flat 
frequency response, and keep the dc restorer at 
back porch level. 


NOTE 


Wait a minimum of 20 minutes following 
step c. before starting alignment. This 
period is required to allow temperature 
stabilization within the signal processor. 
Even though temperature changes have 
minimal effect on operation of the unit, 
misalignment will tend to magnify any 
temperature-related error. 
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e. Remove the four mainframe front panel 
attaching screws and lay the front panel down in 
front of the unit to gain access to the front panel 
control cards. (On ACR 20 remote, remove the 
top cover.) 


f. Remove the two top cover attaching 
screws on top of the mainframe, three on back of 
the mainframe, and remove the top cover. 


g. If the alignment is to be done on the B 
video board, turn off equipment power, pull the A 
video board out through the front of the chassis, 
and turn power back on. If alignment is to be done 
on the A video board, skip this step. 


NOTE 


Any time it is required to remove or 
install a circuit board during alignment, 
make sure power is turned off. 


h. While probing the center tap of each 
control potentiometer shown in Figure 5-2 with 
the digital multimeter probe, adjust the corre- 
sponding front panel control to electrically zero 
the output of the potentiometer. 


5-6. Power Supply Checkout 


This procedure is used to check the power 
supply in the mainframe. Correct operation of 
the power supply is required before any align- 
ment, checkout, or maintenance procedures are 
attempted. A digital multimeter (DMM) is required 
for this procedure. 


NOTE 


The voltage measurements specified in 
the following steps are with respect to 
chassis ground. 


a. Remove the four attaching screws in 
the rear cover panel of the mainframe and three 
screws along the bottom edge of the rear of the 
mainframe and remove the rear cover panel to 
gain access to the power supply test points on the 
back of the motherboard. Figure 5-3 shows the 
back of the motherboard. 
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MICRO PROCESSOR 
GL2 (OR GL1) GENLOCK RESET PUSHBUTTON 
A VIDEO BOARD B VIDEO BOARD BOARD (S1, GL2 ONLY) 


FIELD INVERT SWITCH S1 CHANNEL A ee Grek 
(S3 ON GL2) CLOSE TO LEFT ONLY FRONT PANEL Bedell 8 
WHEN USING WITH SONY BVU 800 OR 820 CONTROL CARD 


Back Upright View of Control Boards, Showing Location of Taps at which Control 
Potentiometers are Zeroed (Refer to Paragraph 5-5) 


Figure 5—1. Location of Circuit Boards Within the Mainframe. 
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Figure 5—2. Test Equipment Interconnection Diagram for Alignment and Troubleshooting. 


b. Sequentially measure each of the voltages 
at the six points identified on the motherboard. 
Every voltage must be within +0.5 V of its nominal. 


Always turn off power while connecting 
or disconnecting circuit boards, to pre- 
vent damage to circuits. 


c. If any voltage is not within the tolerance 
given for it, troubleshoot and replace as necessary. 
If it is suspected that any output is out of tolerance 
because of an excessive load or short circuit, turn 
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off power to the signal processor and pull one of 
the three circuit boards out slightly, to disconnect 
it from the motherboard socket. Now, turn on 
power again to check if the power supply voltage is 
within tolerance, indicating that a defective circuit 
board was loading down the power supply. Repeat 
the same procedure as necessary for each of the 
three circuit boards. 


NOTE 


Because the power supply is a switching 
supply, it requires a load to operate 
properly. Therefore, do not remove all 
circuit boards at once. 
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POWER SUPPLY VOLTAGE TEST POINTS 
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Figure 5—3. Back View of the AC 20 Mainframe, with Rear Cover Panel Removed. 


d. Disconnect the DMM and connect the 
oscilloscope to sequentially observe and measure 
the ripple at each of the measurement points on 
the motherboard. If any 120 Hz ripple value 
exceeds 30 mV _ peak-to-peak, troubleshoot or 
replace the power supply module. 


e. Replace the rear cover panel of the 
mainframe. 


5—7. Alignment of B Video Board Input Circuitry 


Alignment of the B video board input signal 
processing circuitry determines the video and 
chroma amplitude, setup level, and frequency 
response characteristics of the circuitry. This 
procedure should be done whenever alignment of 
the Channel C output circuitry on the GL2 board 
or the input circuitry on the B video board is 
disturbed or is not known. 


At the conclusion of this procedure, there is 
a correctly adjusted video path through the B video 
board input circuitry and the Channel C output 
circuitry on the GL2 card. These input and output 
side circuits must then be used as standards to 
which corresponding circuits are adjusted as in 
paragraphs 5-8 and 5-9. 


a. Perform the prealignment procedure of 
paragraph 5-5, including the removal of the A 
video board. 


b. Connect the video output cable to the 
CHANNEL B VIDEO OUT | connector J7. 


c. On the waveform monitor display the 
H sync pulse. 


d. Depress the channel B BYPASS pushbutton 
to bypass the mainframe circuitry and align either 
edge of the H sync pulse to a vertical reference line 
on the waveform monitor graticule. 
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e. Depress the BYPASS pushbutton again to 
return to normal processing and observe whether 
the sync edge moves from the reference line 
established in step d. If it does, adjust the front 
panel gen lock H. PHASE potentiometer as neces- 
sary to move the H sync pulse edge back on the 
reference line. 


NOTE 


Refer to the Installation and Initial 
Adjustment procedure in Chapter 2 for 
a description of a method of adjusting 
H. PHASE that compensates for H phase 
delay caused by the video output cable. 


f. Depress the BYPASS pushbutton repeat- 
edly to observe the H sync pulse again and verify 
that it does not shift. 


g. While observing the vectorscope, depress 
the channel B BYPASS pushbutton to bypass 
the mainframe. 


h. Align the burst vector with the horizontal 
0° reference line on the vectorscope graticule. 


i. Depress the BYPASS pushbutton again to 
return to normal processing and observe whether 
the position of the burst vector changes from the 
0° reference line. If it does, use the front panel 
S. C. PHASE potentiometer as necessary to move 
the burst vector back to the 0° line. 


j. Reconnect the test equipment to the 
VIDEO OUT C1 connector J11. 


k. On the PRC 20 remote use the Cut push- 
button to select the B input (i.e. the B input signal 
is now routed to the C output). 


1. Display a full video line on the waveform 
monitor (i.e. active video and the horizontal blank- 
ing interval). Adjust R82 on the B video board so 
that the black level during active video is at the 
same height as blanking during back porch (on 
either side of burst). 


m. Disconnect the video input cable from J5 
on back of the mainframe and video output cable 
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from J11. Connect the two cables directly to each 
other through a barrel adaptor, thus bypassing the 
AC 20 mainframe. 


n. Select the 100 IRE flat field signal from 
the test signal generator. 


o. Display the flat field signal on the wave- 
form monitor, aligning blanking on the O IRE line 
and peak white on the 100 IRE line. 


p. Reconnect the video input and output 
cables to JS and J11 respectively, thus passing the 
video signal through the mainframe again. 


q. Use R66 on B video board to adjust video 
amplitude as necessary to have peak white at 100 
IRE, as in step o. 


r. Select the multiburst test signal from the 
test signal generator. 


s. Reconnect the video output cable from J11 
to J7 (CHANNEL B) on back of the mainframe. 


t. Leave channel 1 of the oscilloscope con- 
nected in the usual Figure 5-2 configuration, but 
connect the alternate channel to TP1 on the B 
video board; display the multiburst signal at TP]. 


u. Depress the Channel B BYPASS push- 
button and observe the relative levels of the tops 
of the multiburst signal bars on channel | of the 
oscilloscope (i.e. the frequency response charac- 
teristics in the incoming signal). 


v. Depress the BYPASS pushbutton to pass 
through the mainframe circuitry and observe the 
tops of the multiburst signal bars on channel 2 of 
the oscilloscope. Adjust C189 on B video board as 
necessary to match the frequency response charac- 
teristics observed in step u. 


w. Repeat steps u. and v. as many times 
as necessary to match the frequency response 
characteristics. 


x. Connect channel 2 of the oscilloscope 
to TP3 on B video board and display the multi- 
burst signal. 
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y. Repeat steps u. through w. but this time 
use R77 to adjust the frequency response charac- 
teristics of the B video board circuits. 


z. Proceed to the alignment of A video 
board input circuitry, paragraph 5-8. 


5—8. Matching A and B Video 
Board Input Circuitry 


This procedure is used to adjust all signal 
processing characteristics of the A video board 
input circuitry to match those of the B video 
board input circuitry. This procedure should 
be performed only after the B video board input 
circuitry has been adjusted as in paragraph 5-7 
above. 


a. Perform the prealignment procedure of 
paragraph 5-5, but leave the A video board installed. 


b. Using a T-connector and a short length of 
cable with BNC connectors, connect the video 
input from the test signal generator simultaneously 
to both CHANNEL A and B VIDEO IN connectors 
J1 and J5. (Connect one end of the T-connector to 
J1, connect the short BNC cable between the other 
end of the T-connector and J5, connect the video 
input cable to the middle of the T-connector.) 


c. On the PRC 20 remote depress the 
Midstop and Vertical Wipe pushbuttons. This 
causes the video input signal to pass simultaneously 
through A video board input circuitry, B video 
board input circuitry, and both signals to be output 
through the Channel C output circuitry on GL2 
board. On the waveform monitor the signals going 
through the two separate A and B video board 
input circuitry paths appear as 50% amplitude 
signals superimposed over each other. (They are at 
half amplitude because the input video signal is 
double terminated — in the A as well as B board 
input circuitry.) Now, every characteristic of the 
A board input circuitry can be matched to that 
of the B board by refining all aspects of the super- 
imposition, as in following steps d. through I. 
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d. Adjust R82 on A video board so that 
Channel A blanking is exactly superimposed over 
Channel B blanking. 


e. Select the 100 IRE flat field test signal 
from the test signal generator. 


f. Adjust R66 on video board so_ that 
Channel A video amplitude is exactly the same as 
that of Channel B. 


g. Select the multiburst test signal from the 
test signal generator. 


h. Adjust C189 on A video board to match 
the frequency response characteristics of A board 
circuit to those of the B board circuit. 


i. Select the linearity signal with subcarrier 
from the test signal generator. 


j. Adjust R77 on A video board to match 
the chroma amplitude of the Channel A signal to 
that of the Channel B signal. 


k. Select the colorbars test signal from the 
test signal generator. 


l. Adjust R128 on the A video board to 
move the leading edge of active video to super- 
impose the two signals. In addition to R128, the 
front panel Channel A H@ potentiometer can be 
used for fine adjustment. 


m. Proceed to the output signal processing 
circuit alignment, paragraph 5-9. 


5—9. Alignment of Output Side Circuits 


This procedure is used to adjust the output 
side signal processing circuitry on either B or A 
video board. The procedure should be performed 
only after the input side circuitry has been adjusted 
according to the procedures in paragraphs 5-7 and 
5-8. This procedure is equally applicable to the B 
or A video board. 


a. Perform the prealignment procedure of 
paragraph 5-5, except do not null the front panel 
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H®@ control potentiometers as instructed in the 
prealignment procedure. If preparing to align 
the B video board, remove the A video board, 
otherwise leave it in. 


b. If aligning the B video board, connect 
the video output cable to the CHANNEL B VIDEO 
OUT 1 connector J7; if aligning the A video board, 
connect the video output cable to the CHANNEL 
A VIDEO OUT | connector J3. 


c. Select the 100 IRE flat field signal from 
the test signal generator. 


d. While observing the waveform monitor, 
adjust R177 so that the black level during active 
video is at the same amplitude as blanking during 
the horizontal interval. 


e. Depress the BYPASS pushbutton to 
bypass the mainframe circuitry. On the waveform 
monitor align the peak white level at the 100 IRE 
reference line on the graticule. 


f. Depress the BYPASS pushbutton to pass 
the signal through the mainframe. Adjust R199 to 
align the peak white level again at the 100 IRE line 
on the waveform monitor graticule. 


g. Display the H sync pulse on the wave- 
form monitor, with blanking set at the 0 IRE 
reference line. 


h. Adjust R180 as necessary to position sync 
tip at the -40 IRE reference line (i.e. the sync 
pulse amplitude must be 40 IRE). 


i. Display burst on the waveform monitor, 
with blanking set at the O IRE reference line. 


j. Use R268 as necessary to adjust burst 
amplitude to 40 IRE — 20 IRE above blanking 
and 20 below. 


k. Select the composite test signal (pulse 
and bar) output from the test signal generator. 


1. Connect the oscilloscope to TP16 and 
observe the 2T and 12T pulses. 
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m. Adjust R193 to balance the overshoot on 
either side at the base of the 2T pulse and to elimi- 
nate the curvature at the base of the 12T pulse. 
Waveform c. in Figure 5-4 shows typical incorrectly 
and correctly adjusted 2T and 12T pulses. 


n. Select the multiburst signal from the test 
signal generator. 


o. Depress the BYPASS pushbutton to 
bypass the mainframe circuitry. On the waveform 
monitor display the multiburst bars and observe 
the relative levels of the tops of the multiburst 
signal bars on the oscilloscope (i.e. the frequency 
response characteristics in the incoming signal). 


p. Depress the BYPASS pushbutton again 
to return to normal processing. Use C109 as 
necessary to match the frequency response charac- 
teristics observed in step o. 


q. Repeat steps o. and p. as many times 
as necessary to match the frequency response 
characteristics during normal processing to those 
during bypass. 


r. Disconnect the test equipment — this 
completes the alignment. Proceed to the perform- 
ance verification procedure, paragraph 5-10. 


FINAL PERFORMANCE 
VERFICATION 


To verify the performance of the AC 20 signal 
processor at any time, and especially after align- 
ment, a series of waveform checks can be made 
that verify the ability of the equipment to process 
a video signal correctly. These checks are made 
against the three objectives stated in paragraph 5-4: 
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1. Transparency. 


2. Correctness of the composite sync and 
blanking structure. 


3. Uniformity of signal processing on all 
paths through the mainframe. 


With these criteria as a background, connect the 
test equipment as in Figure 5-2 and make the 
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Video Board, TP1 — Incoming Video Signal 
(Colorbars) 


Genlock Board, P5/57, P5/55 — Memory 
Zero Signal Shown in Reference to H Sync 
Pulse 


© Video Board, TP16 — Output Video Signal 
(Colorbars) 


@) Genlock Board, P5/45, P5/55 — Horiz Ref 
(Memory Read) Signal Shown in Reference 
to Output H Sync 


@ _ VIDEO OUT 1 — Composite (Pulse and 
Bar) Signal 


Maintenance 


€) Video Board, TP16 — Incorrectly (upper) @) Genlock Board, P5/pin 55, P6/pin J — 
and Correctly Set K Factor Response Composite Sync and Advanced Composite 
(Composite Test Signal) Sync 


THieeeee | MT 
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@ VIDEO OUT 1 (Conn J3 or J7) — EIA 
Colorbars Signal 


@ VIDEO OUT 1 — Multiburst Signal 


© VIDEO OUT 1 — Linearity Signal (without @) VIDEO OUT 1 — Linearity Signal (with 


subcarrier) 40 IRE of subcarrier) 


Figure 5—4. Waveforms for Alignment and 
Troubleshooting. 
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following performance checks. To verify the signal 
processor completely, each of the checks should 
be made four times, once for each of the four 
different video paths through the unit: 


1. Channel A (J1 to J3) 
2. Channel B (J5 to J7) 


3. Channel A input to Channel C output 
(J1 to J11) 


4. Channel B input to Channel C output 
(J5 to J11) 


The techniques for making the checks are 
described only in general terms, because it is 
expected that the technician is readily able to 
make test signal selections and test equipment 
interconnections based on overall experience and 
the specific AC 20 familiarity gained during 
performance of the alignment procedures. 


To aid in relating the checks back to the 
alignment procedures, each check is annotated 
with references to the alignment procedures. Note, 
however, that individual parameters should not 
be adjusted, except in the context of the align- 
ment of an entire circuit card, as instructed in 
paragraph 5-4. 


1. Video Amplitude — input a 1 V p-p color- 
bar signal, verify that there is no observable shift in 
the amplitude of the peak white bar in the output 
signal when going from bypass to normal proc- 
essing. Video amplitude is set by R199 in the 
output circuit of either video board (refer to 
paragraph 5-9) and R66 on the input circuit (refer 
to paragraphs 5-7 and 5-8). 


NOTE 


When checking channel A or B, the corre- 
sponding front panel BYPASS pushbut- 
ton can be used, but when the channel C 
output circuit is included in the path 
being checked, the mainframe must be 
bypassed by connecting the video input 
cable directly to the video output cable 
through a barrel adaptor. 
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2. Chroma Amplitude — input a linearity 
signal with subcarrier (see t. of Figure 5-4) and 
verify that at any point along the ramp the chroma 
amplitude does not change when it passes through 
the mainframe, as compared to when it bypasses 
the mainframe. Display an expanded signal on the 
waveform monitor and compare the input and 
output chroma amplitude at the flat part of the 
waveform, before the ramp starts. Chroma ampli- 
tude is adjusted by R77 in the input circuitry of 
either video board (refer to paragraph 5-7). 


3. Frequency Response — input a multiburst 
signal and verify that the frequency response 
characteristics evident in the input signal are the 
same as those in the output signal (i.e. the relative 
amplitudes of all frequency bars in the input signal 
are the same as those in the output signal). Compare 
the two by switching between bypass and normal 
processing. Frequency response is determined by 
C109 in the output side circuitry of either video 
board (refer to paragraph 5-9) and C189 in the 
input side circuitry of either video board (refer to 
paragraph 5-7). 


4. Reference Video H Position — input a 
colorbar or any other common test signal, display 
the H sync pulse on the waveform monitor, and 
verify that the position of the H sync pulse does 
not shift when the signal passes through the main- 
frame, as compared to when it bypasses the main- 
frame. Refer to adjustment of the front panel 
H. PHASE potentiometer, paragraph 5-7. (Note 
that H. PHASE will normally be adjusted to also 
account for phase shift caused by the video output 
cable, as described in Chapter 2.) 


5. Video H Position — input a colorbar test 
signal, expand the waveform display to view the 
front edge of the white colorbar and verify that 
there is no observable shift in the position of it 
when going from bypass to normal processing. 
Position of video is adjusted with the front panel 
H¢ potentiometer, refer to paragraph 5-8. 


6. Subcarrier Phase — input a colorbar test 
signal, expand the burst vector to the periphery of 
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the vectorscope display, and verify that it does not 
shift in angular position when going from bypass 
to normal processing. Subcarrier phase is adjusted 
with the front panel S. C. PHASE potentiometer, 
refer to paragraph 5-7. 


7. K Factor — input the composite test 
signal (pulse and bar) and verify that there is 
no overshoot on either side at the base of the 
2T pulse and no curvature at the base of the 
12T pulse. K factor is adjusted by R193 in the 
output side circuitry (see also c. of Figure 5-4). 


8. Sync Amplitude — input any test signal 
and verify that sync amplitude is 40 IRE (sync 
tip is at -40 IRE with blanking at 0 IRE). Sync 
amplitude is adjusted with R180 on the output 
side of either video board, refer to paragraph 5-9. 


9. Burst Amplitude — input any test signal 
and verify that burst envelope amplitude is 40 IRE 
(20 IRE above and 20 IRE below the 0 IRE line), 
with at least 9 full cycles of 3.58 MHz signal all 
of whose peaks are over the 50% amplitude point. 
Burst amplitude is controlled by R268 in the 
output circuitry of either video board, refer to 
paragraph 5-9. 


After each of the above checks is success- 
fully completed, check the differential gain of 
the system. Differential gain is the most general 
check, dependent on a combination of the indi- 
vidual characteristics checked above. Therefore, 
it is the best check to be done last during a per- 
formance verification and first during trouble- 
shooting. 


10. Select the linearity ramp signal with 
subcarrier from the test signal generator, expand 
the burst vector to the periphery of the vector- 
scope graticule, and depress the DIFF GAIN 
pushbutton to place vectorscope in the differential 
gain mode. Verify that differential gain is less 
than 2%. 
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5-11. TROUBLESHOOTING 

Troubleshooting the AC 20 signal processor 
is limited to isolating a malfunction to a circuit 
board, the power supply module, or another major 
assembly. Because there are only three circuit 
boards in the mainframe and two of those are the 
same, isolation of one board becomes a simple 
matter of elimination by interchanging the boards. 
For example, if malfunction symptoms are limited 
to only one of the two channels, it is very likely 
that the corresponding video board is defective. If, 
on the other hand, a symptom appears on both 
channels, the genlock card is suspect. If the main- 
frame has the GL2 genlock board, it is often 
possible to switch the video signal alternately to 
several different paths (see inset in Figure 4-1) and 
thus further isolate a malfunction to the input or 
output circuitry on a video board. 


To perform any troubleshooting beyond 
operating the front panel controls and interchang- 
ing circuit boards, however, requires an experi- 
enced video technician, thoroughly familiar with 
video signal structure (including EIA Specification 
RS-170A), utilization of standard video test signals, 
and knowledgeable in troubleshooting both analog 
and digital circuits. In addition, the technician 
must gain specific familiarity with the principles of 
operation of the AC 20 and be able to fully utilize 
the simplified block diagrams and waveforms 
contained in Chapters 4 and 5, and the schematic 
diagrams in Chapter 6. 


Troubleshooting information is organized so 
as to help the technician narrow the malfunction 
down to a circuit board, using first a process of 
elimination and then the waveform pictures in 
Figure 5-4 to verify key signals on the circuit 
boards. Although supplementary information is 
provided to help associate a malfunction with a 
particular functional area on a circuit card, the 
procedures are generally not intended for trouble- 
shooting below a circuit board level. 
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NOTE 


Do not attempt to make any adjustments 
on the circuit cards as a method of 
troubleshooting. All adjustments are to 
be made only as a part of alignment, or 
upon specific instructions from ADDA 
Corporation Customer Service. Also, 
alignment of a circuit card or of the 
entire unit generally should not be done 
in lieu of the troubleshooting (refer to 
paragraph S-4 for list of conditions under 
which alignment is to be performed). 


5—12. Basic Troubleshooting Procedure 


If the mainframe does not power up at all, 
check the fuse on the rear panel (see Figure 2-2) 
and the power cord. If the mainframe powers up, 
but the front panel controls are inoperative, check 
that the shorting plug in P8 on back of mainframe 
is inserted properly. If the ACR 20 remote is used, 
check that the cable between the remote unit and 
the mainframe is securely connected. 


If the unit is able to output coherent video, 
always perform some simple but systematic checks 
to eliminate apparent malfunctions caused by 
incorrect control settings, external equipment, or 
other superficial causes, before starting trouble- 
shooting for malfunctions within the AC 20 chassis. 


a. While the mainframe is processing a signal, 
depress several times the BYPASS switch on the 
channel with the malfunction symptoms, to 
go back and forth between bypass and normal 
processing. Observe whether the symptoms remain 
the same. Repeat this process for both channels 
if both show malfunction symptoms. If the symp- 
toms remain while the signal is bypassing the 
mainframe, look for the cause of the problem in 
external equipment, if they appear only when the 
signal is passing through the mainframe proceed to 
the following steps. 


b. Systematically verify positions of all 
controls on the mainframe and/or the remote units. 
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c. In a similar manner verify positions of 
all controls on external equipment from which 
the AC 20 is receiving signals or to which it is 
supplying signals. 


d. Verify that all parts of both incoming 
video signals are of a standard format and ampli- 
tude (1 V p-p), by observing on a waveform moni- 
tor. Also verify the reference video input at J9 or 
J10 in the same manner. Make sure that the unused 
connector in the J9/J10 pair is properly terminated 
in 75 ohms. 


e. If the above preliminary steps have not 
led to elimination of the symptoms, perform 
the final performance verification procedure 
in paragraph 5-10. During the performance veri- 
fication, it will become more apparent whether the 
symptoms are equally present on both channels 
or only on one. Based on observations during 
performance verification, you may also be able to 
reason whether the malfunction is related to any 
of the signals that come from the genlock board 
(sync, blanking, burst, and memory read timing 
signals), or to the video processing circuits on the 
video boards. Refer to paragraph 5-14 for a more 
detailed discussion of individual symptoms and 
how they relate to specific circuits. 


In the following step f. and during all 
subsequent troubleshooting be sure to 
turn off mainframe power any time you 
are removing or installing a circuit board, 
to prevent damage to the circuit board. 


f. If malfunction symptoms appear on both 
channels, turn off equipment power, remove the 
front panel of the mainframe, and pull out one 
video board out of the chassis (see Figure 5-1, be 
sure to mark both video boards with the letter 
A or B, so that you do not loose track of where 
they originated). Turn power back on and operate 
the system with only one video board to observe 
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whether the symptoms disappear. Then, install 
the video board back in its normal location, 
remove the alternate video board, and repeat the 
observation. While operating the system with a 
single board, that board can also be inserted 
alternately in one and then the other circuit 
card location in the mainframe. If the removal 
of either video board does not eliminate the 
symptoms, it suggests that the genlock board 
may be defective; proceed to check genlock board 
waveforms in paragraph 5-13. 


g. If the malfunction symptoms are related 
to a single channel, turn off equipment power, 
remove the front panel of the mainframe and 
interchange the two video boards. After the boards 
are interchanged, turn equipment power back on 
to see if the symptoms follow a particular video 
board. Before making a final decision that the 
video board is defective, check the input and 
output waveforms on the video board according to 
paragraph 5-13 and refer to paragraph 5-14 for a 
discussion of the symptoms and their meaning. 


h. If the previous steps indicate that one 
video board is defective, remove the suspected 
board from the mainframe, and operate the system 
with only the remaining video board — first put it 
in one position in the chassis, then in the other. 
You should expect that all malfunction symptoms 
disappear when the suspected board is out of 
the mainframe. If they do not, proceed to the fol- 
lowing steps and then to paragraph 5-13 and 5-14. 


i. If the symptoms are related to hue or if 
video appears to shift as it passes through the 
mainframe (i.e. relative to gen lock reference 
video), consider the cables connected to the video 
output connectors of the mainframe — verify that 
cable length is not the cause of unaccounted hue 
or H position shift, that each cable is the proper 
type (75 ohm coaxial), in good condition, and 
secure at all connectors. Verify that signal termi- 
nating impedances in all cases are 752. Consider 
also all other cabling used in the test or operating 
interconnections in the same manner. 
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j. Turn off system power. Remove the 
circuit boards one at a time and look for loose, 
overheated, or corroded components, check that 
all edge connectors on the circuit boards are clean 
and secure. Inspect circuit card connectors on the 
motherboard and all wiring inside the chassis for 
evidence of loose connections or broken wires. 


k. After performing the above checks, 
measure all power supply voltages in accordance 
with paragraph 5-6. 


5—13. Waveform Checking 


The following waveform checks are to be used 
to check selected key signals on the genlock and 
video boards when a board is suspected to be 
defective. These checks should be made as a result 
of the performance verfication and board isolation 
procedures in steps e. through h. of paragraph 5-12. 


To check waveforms on the genlock board, 
remove both video boards, connect the test equip- 
ment as in Figure 5-2, and proceed to check the 
following waveforms. Note that the cover panel on 
back of the mainframe can be removed and the 
genlock board outputs may be checked on back of 
the motherboard (see Figure 5-3), or, with both 
video boards removed, the top cover of the main- 
frame may be removed and the checks made on 
front of the motherboard at the video board 
connectors (the latter pin numbers are given in 
parentheses in the following list): 


P5, pins 50 and 49 (P1, T and 16) 
— Output 14.3 MHz Clock, differentiated 
pins 43 and 44 (P1, 13) 
— 3.58 MHz squarewave 
pin 58 (P1, 20) 
— Composite blanking 
pins 53 and 54 (P1/P3, 18) 
— Composite blanking 
pins 45 and 46 (P1/P3, R) 
— Horizontal reference signal (see f. of 
Figure 5-4) 
pin 56 (P1, W) 
— Burst (3.58 MHz) 
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pin 55 (P1, 19) 
— Composite sync, 8 lines after sync on 
pins J and H of P6 (see d. of Figure 5-4) 


pin 57 (P1, X) 
— Memory zero signal (see e. of Figure 5-4) 


pin 51 (P1, 17) 
— Odd Field, a TTL negative going pulse 
between lines 9 and 18 of every odd 
video field 


pin 52 (P1, U) 
— Mono gate, a logic high during burst of 
every video line 


P6, pins J and H (Rear panel J13) 
— Composite sync, 8 lines before sync on 
pin 55 of PS (see d. of Figure 5-4) 


If each of the above signals is present and correct, 
but if you suspect that a short on either video 
board is grounding a signal from the genlock board, 
install the suspect video board and check the 
genlock signals again. 


The following waveforms can be checked on 
either video board. Connect the test equipment as 
in Figure 5-2 and make the checks with only one 
video board in the mainframe at a time. 


TP1 — 2.0 V p-p video (see a. of Figure 5-4) 
TP2 — 1.0 V pp video (see b. of Figure 5-4) 
TP19 — 14.3 MHz squarewave (input 14.3 clock) 


5—14. Symptom Analysis 


Use the following discussions of malfunction 
symptoms to gain more insight and increase your 
certainty about the malfunction isolation conclu- 
sions reached in steps e. through h. of paragraph 
5-12. In each case, the discussion of a symptom 
relates it to specific circuits on a video board or on 
the genlock board. The symptoms are discussed in 
the following sequence: 


Maintenance 


Sync and Moving Video Problems 
Video Gain and Setup Problems 

Hue Problems 

Frequency Response and Chroma Gain 
Problems 

5. K Factor Problems 

6. Memory and Digital Path Malfunctions 
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5—15. Syne and Moving Video Problems. Sync 
and moving video problems refer to unlocked, 
displaced, stepping, jittering, or scrambled video on 
one or both channels simultaneously. First, try 
to establish whether the malfunction is on the 
genlock board or on a video board. 


In the simplest sense, if the genlock board is 
functioning correctly, the output sync and timing 
signals will all be present and correct in all aspects. 
Therefore, the sync structure in the output video 
of both channels will be stable when displayed on 
a waveform monitor, even if the active video is 
unstable, moving, or totally scrambled. Conversely, 
any irregularity in output sync, blanking, or burst 
on both channels makes the genlock board suspect. 


Thus, by observing the output video on a 
waveform monitor and a picture monitor it is 
possible to see which part of the output signal — 
video or sync — is affected, and the initial deduc- 
tion can be made about whether the genlock board 
is malfunctioning, or whether a video board is 
defective. If video is unintelligible and is in motion, 
but sync is correct and stable it may be due to 
malfunctions in input H-frequency lock loop, the 
memory or memory control circuits, or the output 
side video processing circuitry. Malfunctioning 
output side circuitry on a video board may also fail 
to mix sync, blanking, and burst with video and 
make the symptoms appear the same as those of 
a genlock board problem, but probably on one 
channel only. 


If the output sync structure is complete and 
correct, but video is not, the following additional 
observations can be made about the input side 
circuitry. If the input H frequency-lock loop is not 


5-17 


functioning to generate the 14.3 MHz clock, or 
the counter/decoders are not dividing it down 
correctly, nothing on the input side can work — 
neither the A/D converter nor the memory write 
control circuits. Consequently, writing into the 
memory will be erratic and data subsequently 
received by the output side will be unintelligible. 
If, on the other hand, the input loop VCO is 
operating near its nominal frequency, but is not 
locking onto the incoming H sync, the memory 
write signals will be moving through the incoming 
video and recording incorrect segments of each 
line, portions of the horizontal and vertical retrace, 
etc. When read back, random sync pulses and 
blanked segments read out of the memory may 
appear during video. 


If the output phaselock loop on the genlock 
card is not working to generate stable 14.3, 7.16, 
and 3.58 MHz, nothing can work on the output 
side — neither the memory read functions can 
be timed correctly, nor can sync be generated 
accurately. Therefore, output of the ESP is likely 
to be completely scrambled. If, on the other 
hand, the output phaselock loop is running near 
its nominal frequency, but is not locking onto 
the gen lock reference video, output video and 
sync may be complete and displayable on a wave- 
form monitor or a picture monitor, but may be 
in motion. 


5—16. Gain and Setup Problems. Video gain and 
setup problems become evident as incorrect bright- 
ness and contrast (too high or too low) in program 
material and a corresponding incorrect sync and/or 
video amplitude, as well as incorrect blanking level, 
on a waveform monitor. They are typically caused 
by the video gain or sync amplitude related circuits 
on a video board. 


5-17. Hue or Problems. Even though a small 
change in hue is often hard to detect on the picture 
monitor, it is usually easy to see on the vectorscope 
as spreading, jittering, and double imaging vectors, 
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or incorrect quadrature. Note, however, that input 
clock circuit malfunctions may also appear as 
hue problems. 


Hue related symptoms can be caused by 
analog circuitry — amplifiers and filters along the 
input or output side video paths, or the output 
phaselock loop on the genlock board. Note also 
that coaxial cable, connecting the signal to and 
from the AC 20 mainframe, causes a shift in hue, 
as mentioned in step i. of paragraph 5-12 above. 


5—18. Frequency Response and Chroma Gain 
Problems. Chroma peaking or chroma gain problems 
typically appear as loss of highlights or resolution 
in program material and as uneven amplitudes 
(and/or ragged edges) of the various frequency bars 
of a multiburst signal, as seen on the waveform 
monitor (see q. of Figure 5-4 for a multiburst signal 
with all bars at the same amplitude). Frequency 
response malfunctions are typically caused by the 
chroma filters and chroma peaking components on 
the input and output side of the video boards. 
Chroma gain is also controlled by the CHROMA 
gain control on the front panel of the mainframe 
or ACR 20 remote. 


5-19. K Factor Problems. Typical K_ factor 
problems (unequal delay in the luminance and 
chroma signal paths) become evident on the wave- 
form monitor as overshoot (ringing) at either end 
of a fast transition of video level, overshoot at 
either transition of a sync pulse, or as curvature 
at the base of the 12T and 2T pulses of a compos- 
ite test signal waveform (see c. of Figure 5-4 
for examples). 


The K factor malfunctions are typically 
caused by the phase equalizer circuit on the output 
side of a video board. If no overshoot is evident 
on sync pulses, but there is ringing on video, the 
output side K factor related circuits are functioning 
correctly and the input side chroma gain control 
circuit is suspect. 
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5—20. Memory or Digital Data Path Malfunctions. 
Malfunctions in the memory or memory control 
circuits on a video board, or in fact, anywhere 
along the digital data path, starting with the A/D 
converter and ending with the D/A converters, 
usually become apparent as a regular pattern of 
missing bits (for example, a vertical pattern) — 
either stationary, or moving down the picture. 
Such a pattern can be very detailed or it can be 
coarse (even to the point where only half of 
a screen has a change in video), depending on 
whether the failed bit is of a low or high order. 


A digital bit failure pattern is best seen if a 
linearity signal is input into the signal processor. 
The failure will cause the linear ramp on the wave- 
form monitor to appear segmented (become a 
stairstep or have spikes) and the picture monitor 
display will have patterns on it, instead of being 
a normal gradual transition. In cases where a 
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high order bit in the memory RAM has failed, 
the digital bit malfunction may show up only 
if the subcarrier is added to the linearity signal. 
Therefore, the picture monitor display should be 
checked with both linearity signals — one with 
and the other without subcarrier. Alternatively, 
look for spikes on the vectorscope display in the 
differential gain mode. 


5—21. PARTS REPLACEMENT 


Parts replacement in the AC 20 signal proc- 
essor should be limited to replacing complete 
circuit boards, the power supply module, LEDs, 
light bulbs, entire pushbutton switch/indicator 
assemblies on the front panel of the mainframe 
or remote units, and similar components. If any 
other major assemblies require replacement, return 
the equipment to ADDA Corporation. 
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CHAPTER 6 
DRAWINGS AND PARTS LISTS 


6-1. INTRODUCTION drawings, followed by parts lists in top down 


i ‘ disassembly order. 
This chapter contains schematic and logic rr ata: 


diagrams, assembly drawings, and parts lists of all 
major assemblies in the equipment. The drawings 


are arranged in the following order: schematic/ mOLE 
logic diagrams of all printed circuit boards in the All drawings pertaining to a particular 
AC 20 mainframe, with the associated assembly assembly have the same basic document 
drawings, are first, followed by wiring harness number, but a schematic/logic diagram 
diagrams, overall assembly drawings, and cable is identified by a suffix -2, a wire/ 
drawings for the AC 20 mainframe. Next, are wirewrap list by -7 or -8, and a parts 
schematic diagrams, assembly drawings, and cable list by -1. 

DRAWING NAME DRAWING NUMBER 
Schematic Diagram, Video Board TB1 50379-2 
Assembly Drawing, Video Board TB1 50379 
Schematic Diagram, Genlock Board GL1 50374-2 
Assembly Drawing, Genlock Board GL1 50374 
Schematic Diagram, Genlock Board GL2 50398-2 
Assembly Drawing, Genlock Board GL2 50398 
Schematic Diagram, Motherboard 50377-2 
Assembly Drawing, Motherboard 50377 
Schematic Diagram, Genlock Trim Board 50399-2 
Assembly Drawing, Genlock Trim Board 50399 
Schematic Diagram, Channel A Control Board 50400-2 
Assembly Drawing, Channel A Control Board 50400 
Schematic Diagram, Channel B Control Board $0401-2 
Assembly Drawing, Channel B Control Board 50401 
Schematic Diagram, PRC 20 Remote 50403-2 
Assembly Drawing, PRC 20 Remote 50403 
Schematic/Assembly Drawing, DC Harness 62095 
Assembly Drawing, AC Harness 62098 
Assembly Drawing, Mainframe Chassis 61109 
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DRAWING NAME 


Assembly Drawing, Front Panel, ACR 20 
Assembly Drawing, AC 20S Controls Cable 
Assembly Drawing, PRC 20 Remote Cable 
Assembly Drawing, PRC 20 Remote 
Assembly Drawing, PRC 20 Controls Cable 


PARTS LISTS 


AC 20 Shipping Set 

AC 20S Shipping Set 

AC 20 Top Assembly, 1 Channel 

AC 20 Top Assembly, 1 Channel/GL2 

AC 20 Top Assembly, 2 Channel 

AC 20 Top Assembly, 2 Channel/GL2 

AC 20S Top Assembly, 1 Channel 

AC 20S Top Assembly, 1 Channel/GL2 

AC 20S Top Assembly, 2 Channel 

AC 20S Top Assembly, 2 Channel/GL2 

AC 20 Mainframe Assembly, | Channel 

AC 20 Mainframe Assembly, 1 Channel/GL2 
AC 20 Mainframe Assembly, 2 Channel 

AC 20 Mainframe Assembly, 2 Channel/GL2 
AC 20S Mainframe Assembly, 1 Channel 


AC 20S Mainframe Assembly, 1 Channel/GL2 


AC 20S Mainframe Assembly, 2 Channel 


AC 20S Mainframe Assembly, 2 Channel/GL2 


AC20/AC 20S Chassis Assembly 

AC 20S Assembly, Front Panel 

AC 20S Assembly, Front Panel 

Rack Slide Kit 

AC 20 Operation Kit 

Video Board TB1 

Video Board TB1, Component Locator 
Genlock Trim Board 

Genlock Board GL1 

Genlock Board GL1, Component Locator 
Genlock Board GL2 

Genlock Board GL2, Component Locator 
Motherboard 

Channel A Control Board 

Channel B Control Board 

DC Harness Assembly 

AC 20S Cable Assembly 
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DRAWING NUMBER 


61113 
62097 
62094 
61114 
62096 


61105-1 
61106-1 
61100-11 
61100-12 
61100-21 
61100-22 
61102-11 
61102-12 
61102-21 
61102-22 
61107-11 
61107-12 
61107-21 
61107-22 
61108-11 
61108-12 
61108-21 
61108-22 
61109-1 
61110-01 
61110-02 
60026-1 
60025-1 
50379-1 
50379-CL 
50399-1 
50374-1 
50374-CL 
50398-1 
50398-CL 
50377-1 
50400-1 
50401-1 
62095-1 
62097-1 
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PARTS LISTS 


AC Harness Assembly 62098-1 
ACR 20 Remote Assembly, 1 Channel 61101-01 
ACR 20 Remote Assembly, 2 Channel 61101-02 
ACR 20 Front Panel Assembly, 1 Channel 61113-01 
ACR 20 Front Panel Assembly, 2 Channel 61113-02 
Remote Cable 62094-xx 
PRC 20 Remote Top Assembly 61103-1 
PRC 20 Remote Chassis 611141 
PRC 20 Remote Chassis Subassembly 50403-1 
Control Cable 62096-1 
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